Observations of the reproductive activities of white-tailed ptarmigan (Lagopus leucurus) in Glacier Park Montana by Choate, Thomas Scribner
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1960 
Observations of the reproductive activities of white-tailed 
ptarmigan (Lagopus leucurus) in Glacier Park Montana 
Thomas Scribner Choate 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Choate, Thomas Scribner, "Observations of the reproductive activities of white-tailed ptarmigan (Lagopus 
leucurus) in Glacier Park Montana" (1960). Graduate Student Theses, Dissertations, & Professional 
Papers. 6896. 
https://scholarworks.umt.edu/etd/6896 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
OBSERVATIONS ON THE REPRODUCTIVE ACTIVITIES OF WHITE-TAILED PTARMIGAN 
(LAGOPUS LEUCURUS) IN GLACIER PARK, MONTANA
b y
THOMAS S . CHOATE 
B. S . C o lo rad o  S t a t e  U n i v e r s i ty ,  1958
P r e s e n te d  i n  P a r t i a l  F u l f i l l m e n t  o f  t h e  R e q u ire m e n ts  f o r  t h e  D eg ree  o f
M a s te r  o f  A r ts  
MONTANA STATE UNIVERSITY 
I960
A pproved b y :
C h a irm an , B oard o f
D ean , G ra d u a te  S c h o o l
AUG 1 b 
D a te
UMl Number: EP37697
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
UMT
UMl EP37697
Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.
Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against 
unauthorized copying under Title 17, United S tates Code
ProQuest
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106 -1346

ACKNOWLEDGMENTS
I  w ish  t o  e x p re s s  my s i n c e r e  g r a t i t u d e  t o  D r . R o b e rt S . Hoffm ann 
who p ro v id e d  b o th  h e lp  and c r i t i c i s m  th ro u g h o u t  t h e  s tu d y  and t h e  p r e p a ­
r a t i o n  o f  t h i s  t h e s i s .  I  am g r a t e f u l  f o r  t h e  f i n e  c o o p e r a t io n  o f f e r e d  
me b y  much o f  t h e  s t a f f  o f  G la c ie r  N a t io n a l  P a rk  i n  1959 and e s p e c i a l l y  
P a rk  N a t u r a l i s t  F r a n c i s  E lm ore w hose i n t e r e s t  and  c o o p e r a t io n  made th e  
s tu d y  a t  Logan P a ss  p o s s i b l e .  I  am in d e b te d  t o  D r. Dean Amadon and  t h e  
Chapman M em oria l Fund C om m ittee o f  th e  A m erican  Museum o f  N a tu r a l  
H i s to r y  f o r  t h e  g r a n t  w hich  made p o s s ib l e  o v e r  one h u n d red  c o n tin u o u s  
d a y s  o f  r e s e a r c h  and  a  c o m p le te  p h o to g ra p h ic  r e c o r d  o f  th e  s tu d y .  
F i n a l l y ,  I  w an t t o  e x p re s s  my th a n k s  t o  th o s e  who o f f e r e d  a s s i s t a n c e  and 
in f o r m a t io n  i n  t h e  f i e l d ,  p a r t i c u l a r l y  Dean B ie se m e y e r , F ra n k  E v an s , and 
D ick  Jo h n so n , and t o  t h o s e  who a s s i s t e d  i n  p r e p a r a t i o n  o f  t h i s  t h e s i s  
fro m  t h e  Z oo logy  D e p a r tm e n t, C o o p e ra tiv e  W i l d l i f e  R e se a rc h  U n i t ,  and t h e  
M ontana F is h  and Game D e p a rtm e n t.
—ii—
TABLE OF CONTENTS
PAGE
INTRODUCTION................................................................................................................................... 1
P u rp o se  and  sc o p e  • • • • • • • • • • • • •  ............................................  1
M ethods • • • • • • • • • • • • • • •    . . . . . .  1
THE STUDY AREA..............................................................................................................   3
B o u n d a r ie s  . . . . .  .............................. .    3
T opography   ......................................     4
W eather . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6
P la n t  c o m m u n i t i e s ............................................... ........................ ....  14
Wet meadow . . . .    . . . . . . . . . . . . . . .  15
Wet h e a t h - s p h a g n u m .................................................................................   17
C arex  and  w illo w  a s s o c i a t i o n s   ......................................   17
D ry  meadow  .........................................................    17
Wet ro c k  le d g e  . . .  ....................  . . . . . . . . . . . . . .  IB
D ry ro c k  l e d g e ............................   IB
Krummholz  .................................     19
H eath  m a t ............................................  * .........................................   19
F e l l - f i e l d ....................................................................................................................  19
R o c k y ......................................      20
THE PTARMIGAN POPULATION......................................................................................................  21
Numbers   .    . . . . . . .  21
C o m p o sitio n   ..............................................................     23
C hanges i n  num bers and c o m p o s it io n  . . . . . . . .  ..............................  24
- i l l -
PAGE
t e r r i t o r y ...................................................................................................................   29
P h y s ic a l  c h a r a c t e r i s t i c s ....................................................    30
B i o lo g i c a l  c h a r a c t e r i s t i c s    37
E s ta b l is h m e n t   ....................................................    38
M a i n t e n a n c e ..............................................................    39
Time and  a r e a .................................    39
D e fen se             41
C hanges i n  d e fe n s e  and r e o c c u p a t i o n ..........................................................  45
T e r r i t o r i a l  u s e ............................................................................................................................47
MATING BEHAVIOR .  ....................................................................................................................  54
F o rm a tio n  o f  t h e  p a i r  54
The p a i r  b o n d ............................................          56
D u ra t io n  o f  p a i r i n g  . . . . .    . . . . . . . .  57
M ating  d i s p l a y s ...............................................................................................................  59
C a l l s   ..............................................................    59
F l i g h t s .............................................................................................................................. 60
S t r u t t i n g ....................................................     62
C o p u la t io n   ............................     63
P o s t - c o p u l a t i o n ........................................................................................................... 64
N E ST S......................................................................................................................................................  65
N est t e r r i t o r y  and n e s t  s i t e .....................................................................................  65
S i t e  s e l e c t i o n ................................................. » ...................................................   67
N e s t c o n s t r u c t i o n ............................      68
E G G S ....................................................................................................................................................... 70
L a y in g  ...................................................................................................................  • • • • .  70
- i v -
PAGE
T i m e ............................................................................................................................................  70
I n t e r v a l   .........................................   « ..........................  70
L ay in g  b e h a v i o r .................................     72
C l u t c h .............................................................................   72
S i z e ............................................................................................................................................  72
D e s c r i p t i o n ....................................................   73
I n c u b a t io n  .................................................................  • • • • • • • •    73
D u ra t io n  and  p e r i o d i c i t y  ............................................................................................  73
B e h a v io r  o f  h e n s  • • • • • •  ..............................................................  • • • • •  75
YOUNG..........................................................................................................................................................  78
H a t c h i n g ...............................................................................................................  . . . 78
T i m e ............................................................................................................................................  78
P r o c e s s ...........................................  .     78
Young c h i c k s .............................................................................................................................. 85
D e s c r ip t i o n            85
B e h a v io r   ............................ ..........................................................  . . . 86
P a r e n t a l  c a r e  o f  young c h ic k s   ........................   89
H a lf-g ro w n  c h i c k s .................................................* ..............................................   93
Body g r o w t h ............................    93
F e a th e r  g ro w th  and change  .......................................................................................  93
B e h a v io r a l  c h an g e s  • • •    . . . . . . . . .  97
A tta in m e n t o f  f u l l  body  s i z e .......................................................................................  99
P h y s ic a l  c h a r a c t e r i s t i c s   ......................................    99
B e h a v io r a l  c h a n g e s ...........................................................................................    100
- V -
PAGE
SDMMART AND CONCLDSIONS......................................... 102
LITERATURE CITED  ....................................... 110
APPENDIX...................................................... 113
^ 1 -
LIST OF TABLES
TABLE PAGE
I ,  Sum m arized W ea th e r D a ta  from  L ogan P a ss  ( p a r t ) ............................. B
I I #  Sum m arized W ea th e r D a ta  from  Logan P a ss  ( p a r t )  • • • • • • •  10
I I I #  O b s e rv a tio n s  on I n d i v id u a l  P ta rm ig a n  . . . . . .  ........................ 21
IV . O b s e rv a t io n s  b y  C o m p o sitio n  C la s s  ......................... . . # # # . #  24
V# P o p u la t io n  b y  t h e  S c h n a b e l M ethod # . . # . .......................  26
VI# C h a r a c t e r i s t i c s  o f  P ta rm ig a n  T e r r i t o r i e s  • • • # ........................  31
V II#  O bserved  Use o f  P ta rm ig a n  T e r r i t o r i e s  # # . . #  .......................  48
V I I I .  P a i r i n g  o f  P ta rm ig a n  on T e r r i t o r i e s  # • # • .................................  58
IX . H is to r y  o f  Eggs i n  Two P ta rm ig a n  N e s t s ................................................ 71
X# H is to r y  o f  B roods O bserved  a t  Logan P a s s ........................................... 79
X I. M easurem ents o f  B roods O bserved  a t  Logan P a s s ............................  81
X II# C o m p ara tiv e  M easurem ents o f  Newborn C h ick s #  ...........................   85
X III#  D evelopm ent o f  t h e  Wing and Plum age i n  Y o u n g ...........................   96
- v i i -
LIST OF FIGURES
FIGURE PAGE
1 . Map o f  Logan P a ss  and V i c i n i t y ............................................................................  4
2m  P r e l im in a r y  Map o f  P la n t  A s s o c i a t i o n s .........................................................  16
3 .  C u m u la tiv e  O b s e rv a t io n s  o f  P t a r m i g a n ..............................................................  22
4# L o c a t io n ,  E s ta b l i s h m e n t ,  and  Change i n  T e r r i t o r y ...................................  36
5- T o ta l  L en g th  an d  W eigh t Grow th o f  C h i c k s ....................................................  94
- v i i l -
INTRODUCTION
Purpose and Scope
The W h ite - ta i le d  P tarm igan, Lagopus le u c u r u s . i s  perhaps th e  l e a s t  
known member o f  th e  gro u se  fa m ily ,  T e tra o n id a e , in  N orth America* Very  
few  s c i e n t i f i c  in v e s t ig a t io n s  have been  made on t h i s  s p e c ie s  and o n ly  
d i s t r i b u t io n a l  reco rd s r e la t in g  t o  Montana b ir d s  have been  p u b lish e d .
Members o f  th e  g ro u se  fa m ily  a r e  noted  f o r  t h e i r  s p e c ia l iz e d  and 
unique c o u r ts h ip  b e h a v io r s . I t  i s  th e  purpose o f  t h i s  paper t o  d e sc r ib e  
r e p r o d u c tiv e  b eh a v io r  o f  th e  W h ite - ta i le d  P tan n igan , from sp r in g  c o u r t­
sh ip  through  ind ep en dence o f  th e  grown c h ic k s  in  Septem ber.
The r e p r o d u c tiv e  a c t i v i t i e s  h e r e in  d e sc r ib e d  a re  th o s e  o f  a group  
o f  about one hundred in d iv id u a l ly  marked ptarm igan w hich r e s id e d  a t  l e a s t  
p a r t o f  th e  summer in  an a rea  n ear Logan P a s s , G la c ie r  N a tio n a l Park , 
M ontana.
Methods
The o b s e r v a t io n s  in c lu d e d  i n  t h i s  p a p e r  w ere  made b e tw een  Ju n e  6 ,  
1959 and O c to b e r  5 , 1959 , t h e  p e r io d  d u r in g  w hich  t h e  Logan P a ss  ro a d  was 
a c c e s s i b l e  t o  t r a v e l .  The r e p r o d u c t iv e  c y c le  p ro b a b ly  was r e p r e s e n te d  
c o m p le te ly  d u r in g  t h e s e  f o u r  m onths a t  Logan P a s s ,  s in c e  i n  1959 s p r i n g ,  
summer, and  f a l l  p h o n o lo g ic a l  s e a s o n s  w ere  e s s e n t i a l l y  com pressed  i n t o  
t h i s  p e r io d  o f  t im e  ( s e e  P a g e iz ) .
O b serv a tio n s on ptarm igan were accom p lish ed  through sy s te m a t ic  
se a r c h in g  o f  th e  area  to  lo c a t e  b ir d s ,  th en  w a tch in g  w ith  th e  a id  o f  
b in o c u la r s .  W ritten  r eco rd s  were made on th e  s p o t ,  w ith  a s  much d e t a i l
C l-}
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a s tim e p e r m itte d . F u rth er  rec o rd s  were made w ith  b oth  s t i l l  and m ovie  
cam eras•
Ptarm igan were ca p tu red , g e n e r a l ly  w ith  a lo n g -h a n d led  hand n e t ,  
and m easurem ents and o th e r  m o rp h o lo g ica l d a ta  were reco rd ed . The b ir d s  
w ere th e n  banded w ith  numbered aluminum F ish  and W ild l i f e  S e r v ic e  l e g -  
b an d s, and one or  more c o lo r e d  p l a s t i c  l e g  bands (A . C. Hughes Company, 
Hampton H i l l ,  M id d lesex , E n g la n d ). In  o rd er  t o  a llo w  r e c o g n it io n  o f  
in d iv id u a l  ptarm igan a t  a d i s t a n c e ,  no two b ir d s  were co lor-b an d ed  
a l i k e .  Young b ir d s  w ere banded as n ear t o  f l i g h t  age ( t e n  d a y s) as  
p o s s ib le  and th e n  co lor-b an d ed  a t  about th e  age o f  ind ep en dence (se v e n  
to  e ig h t  w eek s) in  th e  f a l l .  An attem p t was made to  reca p tu re  a l l  b ir d s  
a t  l e a s t  once per month to  record  p h y s ic a l  changes and in s u r e  banding  
perm anence.
THE STUDY AREA
B oundaries
The stu d y  area  a t  Logan P ass l i e s  a s t r id e  th e  C o n tin e n ta l D iv id e  
and to  th e  so u th  o f  th e  G o in g -to -th e -S u n -R o a d •
The approxim ate e a s te r n  boundary i s  a l i n e  running so u th  from th e  
highw ay p ark in g  l o t  to  th e  w atersh ed  d i v i s i o n  betw een  th e  sou th  and north  
fo r k s  o f  R eynolds C reek . The so u th ern  boundary runs w est a lon g  t h i s  
w atersh ed  d iv id e  t o  th e  7500 f o o t  con tou r  on th e  e a s t  s id e  o f  th e  c o n t i ­
n e n ta l  d iv id e .  The w estern  boundary fo l lo w s  t h i s  7500 f o o t  contour north  
t o  Hidden Lake P ass and in c lu d e s  t h i s  p a ss  area  w est to  th e  la k e  over look . 
The w e ste rn  boundary th e n  fo l lo w s  th e  7500 f o o t  con tour back to  th e  north  
around th e  m oraines a t  th e  f o o t  o f  Mt. C lem ents t o  th e  n o r th e a s t  sh o u ld er  
o f  Mt. O b e r lin . The n o rth ern  boundary i s  ap p rox im ate ly  a s t r a ig h t  l i n e  
from  t h i s  sh o u ld er  to  th e  p ark in g  l o t  a t  Logan P a ss . The t o t a l  area  
encom passes somewhat o v er  th r e e  sq uare m ile s  or  about 2000 a c r e s  ( s e e  
map, page A ).
Topography
The stu d y  a rea  has a f a i r l y  e v en , b e n c h - l ik e  ap p earan ce. G la c ia l  
l e v e l l i n g  p rob ab ly  h as been th e  major c o n tr ib u t in g  fa c to r  t o  t h i s  appear­
a n c e . ' E le v a t io n  ra n g es from 6400 t o  7400 f e e t  on t h i s  b en ch lan d , g en er­
a l l y  r i s in g  f a i r l y  u n ifo rm ly  from n o r th e a s t  to  sou th w est ( s e e  F ig u re  l ) .
The m ajor d ra in a g e  system  on th e  s tu d y  a rea  i s  th e  North Fork o f  
R eyp old s C reek. T his stream  has i t s  so u rce  in  th r e e  a rea s  a lo n g  th e  
C o n tin e n ta l D iv id e  op th e  so u th w est boundary o f  th e  s tu d y  a r e a .
''r3y
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T .  CHOATE
FIGURE 1. Map^of LogsLn Pass and vicinity showing study area
The s e c o n d a ry  d r a in a g e  sy s te m  on th e  a r e a  i s  on t h e  n o r th e r n  
s i d e  o f  t h e  C o n t in e n ta l  D iv id e  and o r i g i n a t e s  m a in ly  i n  th e  O b e r l in  
C irq u e .
The Logan P a ss  a r e a  i s  c h a r a c t e r i z e d  by  num erous le d g e s  o f  
v a r io u s  w id th s  ra n g in g  from  a  few  f e e t  t o  a  h u n d red  y a rd s  i n  w id th .
T hese  le d g e s  r e s u l t e d  from  t h e  e r o s io n  and e x p o su re  o f  m ore r e s i s t a n t  
l a y e r s  o f  t h e  A lg o n k ian  a r g y l l i t i c  s t r a t a  w h ich  l i e  a t  a  r e l a t i v e l y  low  
a n g le  o f  d ip  a lo n g  t h e  C o n t in e n ta l  D iv id e .  The w id e , w e l l - v e g e ta t e d  
le d g e s  i n  t h e  s o u th e r n  p a r t s  o f  th e  s tu d y  a r e a  h a v e  become known a s  th e  
"H ang ing  G a rd e n s ."  * T hese  and  s m a l l e r  le d g e s  seem t o  b e  w id e ly  u se d  b y  
p ta rm ig a n , e s p e c i a l l y  e a r l y  i n  t h e  s e a s o n .
The sum m its a ro u n d  Logan P a ss  (M ts . R e y n o ld s , C le m e n ts , O b e r l in ,  
and P o l lo c k )  a r e  t h e  l a s t  rem n a n ts  o f  a  v e r y  o ld  c i r q u e  e s t a b l i s h e d  i n  
K ansan and N ebraskan  p e r io d s  o f  P l e i s to c e n e  G la c i a t i o n  vdien i c e  co v e red  
a l l  b u t  t h e  h ig h e s t  r id g e s  o f  t h e  p a r k .  I n  l a t e r  g l a c i a l  p e r i o d s ,  p a r ­
t i c u l a r l y  t h e  l a t e s t  o r  W isc o n s in  A dvance, t h e  i c e  was s h a l lo w e r  and t h e  
p r e s e n t  v a l l e y s  o f  A v a la n c h e , M acD onald, and  R eyno lds C reeks w ere e x ca ­
v a te d  w e l l  b e lo w  t h e  l e v e l  o f  Logan P a ss  (R u h le , 1957)#
The a c t u a l  c r e s t  o f  th e  C o n t in e n ta l  D iv id e  and  i t s  a s s o c i a t e d  
p e a k s  l i e s  f o r  t h e  m ost p a r t  t o  t h e  w e s t o f  t h e  s tu d y  a r e a .  P r e v a i l in g  
w inds t h r o u ^ o u t  th e  summer and a t  l e a s t  p a r t  o f  t h e  w in te r  a r e  from  th e  
w e s t .  T h e re fo r e  a t  l e a s t  p a r t  o f  t h e  a r e a  i s  p r o t e c te d  from  th e  f u l l  
v e l o c i t i e s  o f  w e s t e r l y  w in d s . The o c c u r re n c e  o f  f a i r l y  t a l l  t im b e r  
a lo n g  t h e  e a s t  f a c in g  p o r t io n s  o f  G r iz z ly  M ounta in  may be  a t t r i b u t a b l e  
t o  re d u c e d  w ind v e l o c i t i e s .  Wind e n t e r s  t h e  a r e a  p r i m a r i l y  th ro u g h  
H idden  Lake P a s s ,  b u t  O b e r l in  P a ss  and Logan P a ss  a r e  s e c o n d a ry  s o u r c e s .
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The to p o g ra p h y  t o  t h e  w e s t o f  t h e  s tu d y  a r e a  s e r v e s  a l s o  to  c a u se  
c o n s id e r a b le  r a i n f a l l  and snow a c c u m u la t io n  on th e  s tu d y  a r e a  and a d ja c e n t  
l a n d .  C louds f r e q u e n t ly  fo rm  a s  m o is t  w ind s t r i k e s  M t. C le m e n ts . T h is  
o f t e n  c a u se s  r a i n  o r  snow t o  f a l l  s u b s e q u e n t ly  on t h e  Logan P a ss  a r e a .
Some le s s e n e d  i n s o l a t i o n  i s  c a u se d  b y  t h e  h ig h e r  e l e v a t i o n s  t o  th e  w est 
and s l i g h t  n o r t h e a s t e r l y  a s p e c t  o f  t h e  a r e a .  T h is  l e s s e n e d  i n s o l a t i o n ,  
p lu s  t h e  l e s s e n e d  w ind and in c r e a s e d  p r e c i p i t a t i o n  com bine to  c a u se  snow 
a c c u m u la tio n  i n  many p a r t s  o f  th e  s tu d y  a r e a .  C e r ta in l y  th e  r e c e n t l y  
a c t i v e  C lem ents G la c ie r  and t h e  p r e s e n c e  o f  s e v e r a l  s m a ll  c i r q u e s  on o r  
n e a r  th e  s tu d y  a r e a  t e s t i f y  t o  t h i s  e f f e c t  from  t h e  to p o g ra p h y .
W eather
W eather r e c o r d s  w ere  k e p t  th ro u g h o u t  th e  f o u r t e e n  w eeks from  Ju n e  
19 t o  S ep tem b er 23 i n c l u s i v e .  D u rin g  t h i s  p e r io d ,  r e c o r d s  w ere made o f  
t h e  d a i l y  f l u c t u a t i o n s  o f  te m p e ra tu re  and r e l a t i v e  h u m id i ty .  Wind v e lo c ­
i t y  was m easured  two o r  m ore t im e s  d a i l y  and e s t im a te d  a t  o th e r  t im e s .  
C loud c o v e r  was e s t im a te d  a t  t h e  t im e  t h e  w ind m easu rem en ts w ere  m ade. '  
P r e c i p i t a t i o n  was m easu red  c o n t in u o u s ly  from  A ugust 11 u n t i l  t h e  end o f  
t h e  s tu d y  ( s e e  T a b le  I ) .
W ea th e r in f o r m a t io n  was g a th e r e d  i n  f o u r  l o c a t i o n s  a t  Logan P a s s .  
T h ree  o f  t h e s e  l o c a t i o n s  w ere  u se d  a s  w e a th e r  s t a t i o n s  r e p r e s e n t a t i v e  o f  
c e r t a i n  to p o g ra p h ic  a s p e c t s  o f  t h e  s tu d y  a r e a .  The f o u r t h  was u se d  o n ly  
f o r  s u p p le m e n ta l  i n f o r m a t io n .
The g e n e r a l  p a t t e r n  o f  g a th e r in g  d a ta  in c lu d e d  m orn ing  and ev en ­
in g  r e c o r d s  a t  S t a t i o n  # 2 . M id-day  r e c o r d s  w ere  u s u a l l y  ta k e n  a t  b o th  
t h e  p a s s  and c i r q u e  s t a t i o n s  (#3  and # l ) .  (S ee  F ig u r e  1 . )
The w e ek ly  d a ta  i n  T ab le  I  a r e  sum m arized  from  a l l  s t a t i o n s .
- 7 -
A verage  d a y tim e  m easu rem en ts a r e  d e r iv e d  from  a l l  r e c o rd s  ta k e n  b e tw een  
8 A* M. and  5 P# M.
—8—
TABLE I*  W eekly w e a th e r  d a t a  from  Logan P a ss  s t a t i o n s
1959 T e m p e ra tu re (OF) % R e la t i v e  H um id ity Accum.
Week
P e r io d Day
A verage  
Max. M in.
E x trem e 
Max. M in. Day
A verage  
Max. M in•
E xtrem e 
Max. M in.
Snow
D epth
Ju n e  6 
Ju n e  13 n t n t
10 -20
f e e t
Ju n e  1 4 \ 
Ju n e  20
in c
64 76 46 86 45
in c
65 90 52 100 51
6 -1 0
f e e t
Ju n e  21 
Ju n e  27 46 56 39 70 32 86 98 76 100 50 55 i n .
Ju n e  28 
J u l y  4 46 57 36 69 27 80 95 68 100 62 40 i n .
J u l y  5 
J u l y  11 49 60 37 75 35 64 92 52 100 45 11 i n .
J u l y  12 
J u ly  18 61 73 45 79 40 58 72 45 95 28 none
J u l y  19 
J u l y  25 70 80 46 87 42 61 74 47 83 42
J u l y  26 
Aug. 1 63 72 39 B4 29 59 80 47 100 38
Aug. 2 
Aug. 8 59 66 41 76 33 60 66 54 100 50
Aug. 9 
Aug. 15 50 61 39 71 34 66 78 49 100 44
Aug. 16 
Aug. 22 46 53 39 70 36 79 94 69 100 57
Aug. 23 
Aug. 29 44 49 37 55 27 87 98 82 100 68
Aug. 30 
S e p t . 5
in c
44 56 22 85 100 63
S e p t .  6 
S e p t . 12 46 51 37 76 26 86 92 78 100 54
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TABLE I  ( c o n tin u e d )
1959 T e m p e ra tu re  C®F) % R e la t i v e  H u m id ity Accum.
Week
P e r io d Day
A verage  E x trem e 
Max. M in. Max. M in. Day
A verage  
Max. M in.
E xtrem e 
Max. M in.
Snow
D epth
S ep t#  13 
S e p t .  19 43 49 35 65 27 93 100 87 100 60
S e p t .  20 
S e p t . 26
in c
39 43 35 43 33 97 100 96 100 90 3 i n .
S e p t .  27 
O c t . 4
in c
36
n t
13 i n .
Avg.
Ju n e
in c
47 57 38 86 27
in c
80 94 70 100 50 75 i n .
Avg.
J u ly 61 71 42 87 29 60 80 48 100 28 3 i n .
Avg.
Aug. 50 57 39 76 27 66 84 63 100 44
Avg.
S e p t . 43 4S 36 76 22 89 96 80 100 54 2 i n .
Avg.
S e a so n 50 58 39 87 22 74 88 65 100 28 20 i n .
n t -  n o t ta k en
In c -  in c o m p le te  reco rd s
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TABLE I I .  W eekly w e a th e r  d a t a  from  Logan P a ss  s t a t i o n s  ( P a r t  2 )
1959 Wind V e lo c i ty C loud % P r e c i p i t a t i o n i n  In c h e s
Week
P e r io d
A verage  M*P.H, 
Day Max. M in.
E x trem e
Max.
A verage  
Day Week
Avg. E x trem e 
Day-̂ ï- Max. Min
Week
T o ta l Form
6 /6
6 /1 3
in c
7
in c
75
n t o v e r  
1 day h a i l
6 / U
6 /2 0
in c
4 .3 8 .2 1 .2 25 40 26
n t o v e r  
1 day r a i n
6 /2 1
6 /2 7 3 .1 5 .4 2 .1 10 = 78 78
n t
6 d ays
snow
r a i n
6 /2 8
7 /4 4 .9 6 .6 3 .0 25 70 62
n t
4 d ays
snow
r a i n
7 /5
7 /1 1 5 .1 9 .1 3 .1 17 75 52
n t
3 days
h a i l
r a i n
7 /1 2
7 /1 8 4 .1 7 .9 1 .1 12 10 2
n t
nonb
7 /1 9
7 /2 5 2 .7 5 .6 .5 11 30 10
n t
none
7 /2 6
8 /1 3 .5 7 .8 1 .8 21 40 20
n t
1 d ay snow
8 /2
8 /8 4 .7 7 .4 2 .4 20 40 12
n t
2 d ay r a i n
8 /9
8 /1 5 3 .0 6 .1 1 .0 11 67 50 .2 8  .7 0 T
.7 2  fo g  
2 \  d ay s r a i n
8 /1 6
8 /2 2 6 .1 8 .9 1 .8 16 88 85 .6 4  1 .1 T
3 .2 6  
5 d ay s
fo g
r a i n
8 /2 3
8 /2 9 4 .0 5 .9 1 .1 10 74 70 .5 0  1 .4 .0 4
2 .5 3  
5 d ay s
fo g
r a i n
8 /3 0
9 /5
in c
10 15 5 30? 72 65 .8 0
3 .1 8  
4 d ay s
snow
r a i n
9 /6
9 /1 2
in c
25 80 45 1 .0
3 .5 5  
3& d ays
snow
r a i n
9 /1 3
9 /1 9 3 .1 5 .0 1 .5 12 95 95 .3 5  1 .1 .0 7
2 .4 8  
7 d a y s
snow
r a i n
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TABLE I I  (c o n t in u e d )
Wind V e lo c i t y Cloud %
Week
P e r io d
A v erag e  M .P .H . 
Day Max. M in.
E x trem e
Max.
A verage  
Day Week
Avg. E x trem e 
Day* Max. M in.
Week
T o ta l Form
9 /2 0
9 /2 6
i n c
3 -5 11 m 56 .2 4  *49 .0 1
.9 6
4  d a y s
snow
r a i n
9 /2 7
1 0 /4
i n c
4 10 75
n t o v e r  
2 d ay s
fo g
snow
A vg.
Ju n e
in c
4*2 6 .9 2 .1 25 65 55
n t
3 d ay s
snow
r a i n
Avg.
J u l y 7*6 1*5 21 40 21
n t
1 d a y r a i n
Avg.
Aug. 4*3 7 .1 1 6 20 67 54 .5 3  t .4  T 3*3 day
fo g
r a i n
Avg.
S e p t . 5*2 9*5 3*0 30 81 64 .7 9  1*1 *01 5 d a y s
snow
r a i n
A vg.
S e a s o n 4*4 7*9 2 .0 30 63 4S .6 6  1 .4  T
snow
3*1 d a y  r a i n
•îî-Days on w h ich  p r e c i p i t a t io n  occu rred  o n ly
i-12-/
The summer o f  1959 was p h e n o lo g i c a l ly  s h o r t e r ,  c o o l e r ,  and  w e t t e r  
t h a n  t h e  p r e v io u s  sum m er. A p r e l i m i n a r y  i n v e s t i g a t i o n  o f  p ta rm ig a n  a t  
L ogan  P a s s  i n  t h e  summer o f  1958 b y  E vans and  F i s h e r  show ed n e s t i n g  and 
o t h e r  p h e n o l o g i c a l l y  r e l a t e d  o c c u r r e n c e s  t o  h av e  t a k e n  p l a c e  a p p r o x i ­
m a te ly  tw o t o  t h r e e  w eeks e a r l i e r .  T h e i r  r e c o r d s  f u r t h e r  i n d i c a t e  a t  any  
g iv e n  t im e  a  much s m a l l e r  snow d e p th  t h a n  i n  1 9 5 9 . I n  1958 a l l  m a jo r  
s n o w f ie ld s  d r i e d  up b y  t h e  p e r io d  o f  maximum h e a t  a t  t h e  end o f  J u l y .
I n  c o n t r a s t ,  s n o w f ie ld s  o f  c o n s i d e r a b le  e x t e n t  n e v e r  m e lte d  d u r in g  t h e  
summer o f  1 9 5 9 . A r e c o r d  s n o w d r i f t ,  s e v e n t y - f o u r  f e e t  d e e p ,  was m easu red  
n e a r  L ogan  P a s s  on  t h e  G o in g - to - th e - S u n  Road i n  e a r l y  J u n e ,  1 9 5 9 , when 
t h e  ro a d  was o p e n e d .
I n s p e c t i o n  o f  T a b le  I  i n d i c a t e s  f o u r  f a i r l y  d i s t i n c t  p h a s e s  o f  
w e a th e r  d u r in g  t h e  s e a s o n .  I  f i r s t  a r r i v e d  a t  L ogan P a s s  on Ju n e  6 ,  
w h ic h  w as a  c o ld  and w in d y  d a y  w i th  p e r io d s  o f  s l e e t .  Snow d e p th s  from  
f i v e  t o  tw e n ty  f e e t  w e re  e s t im a te d  on t h e  s tu d y  a r e a  a t  t h a t  t im e .  How­
e v e r ,  a t  t h e  b e g in n in g  o f  c o n tin u o u s  o b s e r v a t io n  on Ju n e  1 4 , one week 
l a t e r ,  t h e  w e a th e r  was c l e a r  and  h ad  b e e n  f o r  a t  l e a s t  t h e  p r e c e d in g  
d a y .  C le a r  and f a i r l y  warm w e a th e r  p re d o m in a te d  f o r  t h e  f o l lo w in g  week 
u n t i l  Ju n e  2 0 . T h is  warm p e r io d  r e s u l t e d  i n  a  f a i r l y  c o n s ta n t  m e lt  o f  
sn o w co v e r ( a b o u t  t h r e e  i n c h e s  p e r  d a y )  and  a n  a p p a r e n t l y  r e l a t e d  i n c r e a s e  
i n  t e r r i t o r i a l  an d  c o u r t s h i p  a c t i v i t y  i n  t h e  p ta r m ig a n .
C o o l, w e t w e a th e r  commenced on  Ju n e  21 and  l a s t e d  u n t i l  J u l y  8 .  
T h is  p e r i o d  was m arked  b y  f a i r l y  e v e n , c o o l  t e m p e r a tu r e s  w h ich  u s u a l l y  
re m a in e d  a b o v e  f r e e z i n g .  C o n s id e r a b le  r a i n f a l l  came d u r in g  t h i s  p e r io d  
b u t ,  u n f o r t u n a t e l y ,  i t  c o u ld  n o t b e  m e a s u re d . A d d i t io n a l  p r e c i p i t a t i o n  
i n  some fo rm  o c c u r r e d  on t h i r t e e n  o f  t h e  s e v e n te e n  d a y s  i n  t h i s  p e r i o d .  
T h is  l a r g e  am ount o f  m o i s tu r e ,  p lu s  t h e  c o n tin u o u s  a b o v e - f r e e z in g
w e a th e r  r e s u l t e d  i n  a  v e r y  r a p i d  s n o w -m e lt .  A d ro p  i n  snow l e v e l  o f  twp 
and  o n e - h a l f  f e e t  i n  o ne  w eek was re c o rd e d #  F lo o d in g  o f  m ost o f  t h e  snow - 
f r e e  g ro u n d  a s  w e l l  a s  t h e  n o rm a l w a te r c o u r s e s  was c h a r a c t e r i s t i c  o f  t h i s  
^  p e r i o d .  I t  was d u r in g  t h i s  w et t im e  t h a t  p ta rm ig a n  n e s te d  and b e g a n  in c u ­
b a t i o n  th r o u g h o u t  t h e  L ogan P a s s  a r e a .
F iv e  w eeks o f  c o n tin u o u s  warm , d r y  w e a th e r  d u r in g  J u l y  and e a r l y  
A u g u st c o n s t i t u t e d  t h e  r e a l  "sum m er" a t  Logan P a s s .  P r e c i p i t a t i o n  was r e ­
c o rd e d  on  o n ly  o ne  and  o n e - h a l f  d a y s  fro m  J u l y  8 t o  A ugust 1 1 . Days w ere  
warm, n i g h t s  w e re  c o o l ,  and  sn o w co v er an d  a v e ra g e  r e l a t i v e  h u m id i ty  becam e 
m a rk e d ly  lo w e r  e a c h  d a y .  E ven t h e  e v e r - p r e s e n t  w in d s d im in is h e d  s l i g h t l y .  
D u rin g  t h i s  f a v o r a b l e  p e r i o d ,  p l a n t s  f l o u r i s h e d  and  p ta rm ig a n  b ro o d s  
h a tc h e d  and  u n d e rw e n t t h e i r  f i r s t  few  w eeks o f  g ro w th .
The good w e a th e r  was s h o r t - l i v e d ,  h o w e v e r, and  A ugust 12 i n i t i a t e d  
a  c o ld ,  w e t p e r i o d  w h ich  c o n t in u e d  f o r  t h e  r e m a in d e r  o f  t h e  s e a s o n .  P r e ­
c i p i t a t i o n  d u r in g  t h i s  f i n a l  s i x  w eeks o f  t h e  s tu d y  m easu red  17#63 i n c h e s ,  
o r  a b o u t  t h r e e  in c h e s  p e r  w eek . P r e c i p i t a t i o n  o c c u r r e d  on  a n  a v e ra g e  o f  
o v e r  f o u r  d a y s  p e r  week i n  t h e  fo rm  o f  r a i n ,  f o g ,  h a i l ,  and  snow . By 
c o n t r a s t ,  t h e  w e t t e s t  A ugust and  S e p tem b er r e c o r d e d  a t  t h e  n e a r e s t  w e a th e r  
b u r e a u  s t a t i o n ,  B e l to n  (W est G l a c i e r ) ,  a b o u t tw e n ty  a i r  m ile s  s o u th w e s t  a t  
a n  e l e v a t i o n  o f  3 ,1 0 0  f e e t ,  w as i n  1916 when 1 0 .3 7  in c h e s  o f  r a i n  f e l l  i n  
t h e  s i x t y - o n e  d a y s .  The f i r s t  "au tu m n "  snow f e l l  on S e p tem b er f i r s t  
(o n e  and  o n e - h a l f  i n c h e s ) ,  b u t  i t  so o n  m e l te d .  Some o ld  sn o w p a tc h e s  h ad  
—  n o t  m e l te d  b y  t h i s  t im e .  T h is  e x te n d e d  sn o w -m e lt p ro v id e d  w a te r  w h ich  
made y o u n g , g ro w in g  p l a n t s  a v a i l a b l e  f o r  p ta rm ig a n  fo o d  th r o u g h o u t  t h e  
s e a s o n .
H ow ever, a  f o o t  o f  snow w h ich  h ad  f a l l e n  d u r in g  t h e  p r e c e d in g  n in e
— u + —
d a y s  l a y  on  t h e  l e v e l  g ro u n d  on  O c to b e r  4 -  The ro a d  was c lo s e d  d u r in g  t h e  
n e x t  w eek d u e  t o  m ore snow , and  p re s u m a b ly  snow d e p th  c o n tin u e d  t o  i n c r e a s e  
a f t e r  t h e  l a s t  o b s e r v a t i o n .
P la n t  Com m unities
Logan P a ss can n ot b e  c h a r a c te r iz e d  a s  a s i n g l e  e c o lo g ic a l  u n i t .  
W ith in  i t s  f l o r a  and fau n a  t h e r e  a r e  r e p r e s e n t a t iv e  s p e c ie s  id iich  a re  
u s u a l ly  c o n s id e r e d  c h a r a c t e r i s t i c  o f  th e  tu n d ra  and t a ig a  b io m es, r e s p e c ­
t i v e l y .
Odum ( 1953) d e f i n e s  b io m es a s  t h e  l a r g e s t  la n d  com m unity u h i t  con ­
v e n ie n t  t o  r e c o g n i z e .  T h ese  a r e  a r e a s  w here  r e g i o n a l  c l im a te  i n t e r a c t s  
w i th  r e g i o n a l  b i o t a  and  s u b s t r a t e  t o  p ro d u c e  l a r g e ,  e a s i l y  r e c o g n iz a b le  
u n i t s .
The n orth ern m ost b iom e, c h a r a c te r iz e d  b y  low  tem p era tu res  and a 
s h o r t  grow in g  s e a s o n , i s , t h e  tu n d r a . I s o la t e d  a r e a s  o f  tu n d ra  o ccu r  on  
c o ld  m ountain  to p s  in  more s o u t h e r ly  r e g io n s .
The n e x t  w arm est r e g i o n  i s  t h e  n o r th e r n  c o n i f e r o u s  f o r e s t  o r  
t a i g a  b iom e w h ich  s t r e t c h e s  a c r o s s  g r e a t  a r e a s  i n  n o r t h e r n  c o n t i n e n t s  and  
s o u th e r n  e x te n s io n s  o c c u r  i n  m o st m o u n ta in  r a n g e s  a t  e l e v a t i o n s  w ith  sim i-r 
l a r  p h y s i c a l  c o n d i t i o n s .
P i t e l k a  (1 9 4 1 )  show s a n  e c o to n e  o r  t r a n s i t i o n  a r e a  b e tw ee n  tu n d r a  
an d  c o n i f e r o u s  f o r e s t  o n  h i s  b ipm e map i n  t h e  n o r t h e r n  a r e a s ,  b u t  shows 
t h e  m o u n ta in s  a s  h a v in g  c o m p lic a te d  z o n a t io n .  L ogan  P a ss  l i e s  i n  j u s t  
su c h  a n  e c o to n e .
W ith in  t h i s  g e n e r a l  e c o to n e  a t  Logan P ass t h e r e  i s  a number o f  
s m a l le r  b i o t i c  com m u nities v ^ ic h  in d iv i d u a l ly  may b e  more or  l e s s  l i k e  
e i t h e r  b iom e, and some a r e  p r o b a b ly  u n iq u e  to  t h i s  a r e a .  T h ese  un iq u e
^
c o m m u n itie s  a r e  o f t e n  c h a r a c t e r i s t i c  o f  e c o to n e s  ( t h e  " e d g e  e f f e c t , "
Odum, 1 9 5 3 ) .
S in c e  t h e s e  c o m m u n itie s  c o u ld  n o t  b e  a n a ly z e d  i n  d e t a i l  an d  t h e i r  
c h a r a c t e r i s t i c  a n im a ls  and  s m a l l e r  p l a n t s  d e te r m in e d ,  t h e y  w i l l  b e  d i s ­
c u s s e d  a s  p l a n t  a s s o c i a t i o n s . A p l a n t  a s s o c i a t i o n  i s  d e f in e d  a s  a  
g ro u p in g  o f  p l a n t s  d i s t i n g u i s h e d  b y  c e r t a i n  d o m in a n t s p e c i e s ,  t h e i r  
c h a r a c t e r i s t i c  l i f e  fo rm  and s p a c in g .  S u c c e s s io n a l  and  g e o g ra p h ic  r e ­
l a t i o n s  a r e  n o t  c o n s id e r e d  i n  t h i s  s m a l l  a r e a .
S e v e r a l  p l a n t  c o m m u n itie s  h a v e  b e e n  s u g g e s te d  f o r  t h e  Logan P a ss  
a r e a  b y  Sammons (M S). T h ese  c o m m u n itie s  h a v e  b e e n  m o d if ie d  by  t h e  a u th o r  
i n t o  p l a n t  a s s o c i a t i o n s  w h ich  a r e  shown on F ig u r e  2 .  A s s o c ia t io n s  c a n n o t 
a lw ay s  b e  c l e a r l y  d i f f e r e n t i a t e d ,  b u t  u s u a l l y  can  b e  r e c o g n iz e d  b y  t h e i r  
c h a r a c t e r i s t i c  to p o g ra p h y  and  m o is tu r e  a s  w e l l  a s  b y  c e r t a i n  s p e rm a to -  
p h y t i c  p l a n t s .  P r e s e n t  know ledge  d o e s  n o t  a l lo w  d e te r m in a t io n  o f  dom in­
a n c e  among t h e s e  c h a r a c t e r i s t i c  p l a n t s .
Wet meadow. M o is t ,  r e l a t i v e l y  l e v e l  g ro u n d , p a r t i c u l a r l y  a lo n g  
t h e  l a r g e r  s t r e a m s  commonly d e v e lo p s  a  c h a r a c t e r i s t i c  w et meadow a s s o c i ­
a t i o n  o f  p l a n t s .  Sammons (MS) s u g g e s t s  t h e  f o l lo w in g  s p e c i e s  a s  c h a r a c ­
t e r i s t i c :  E lvm us g l a u c u s . S a l i x  co m m u n ta ta . Anemone p a r v i f l o r a .
R a n u n c u lu s  e s c h s c h o l t z i i . v a r .  ex in m o . M ite l l a  b r e w e r i . S a x i f r a g a  
rh o m b o id e a . L e p ta r r h e n a  p y r o l i f o l i a . P a r n a s s i a  f i m b r i a t a . G -en tiana 
c a l y c o s a . Ju n c ifs  m e r t e n s ia n u s . M im ulus t i l i n q u i . M. le w is  i i . P o lygon ium  
v iv ip a r u m . Poa a l p i n a . S e n e c io  t r i a n g u l a r i s . A g r o s t i s  t h u r b e r i a n a .
C a re x  t o l m i e i . C. k e l l o g g i i . T o f i e l d i a  g lu m in o s a . and  K alm ia  p o l i f o l i a .
— P ta rm ig a n  a r e  commonly fo u n d  i n  t h e  r o c k i e r  p o r t i o n s  o f  t h i s  
com m unity  (w h e re  a d e q u a te  c o v e r  i s  a v a i l a b l e )  p a r t i c u l a r l y  d u r in g  t h e
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l a t t e r  h a l f  o f  t h e  s e a s o n .  T h is  p r o b a b ly  i s  b e c a u s e  o f  t h e  c o n t i n u a l l y  
a v a i l a b l e ,  n e w ly  s p r o u t i n g  v e g e t a t i o n  i n  t h i s  a s s o c i a t i o n .
Wet h e a th -s p h a g n u m . W here m o is tu r e  a c c u m u la te s ,  p a r t i c u l a r l y  i n  
b o tto m  a r e a s  and b e h in d  ro c k  l e d g e s ,  boggy  a s s o c i a t i o n s  d e v e lo p .  I n  t h e  
tw o b e s t  d e v e lo p e d  b o g s ,  hummocks up t o  a  f o o t  h ig h  o f  sphagnum , h e a t h ,  
o r  a  c o m in a t io n  o f  t h e  tw o o c c u r ,  r e s e m b l in g  s m a l l  ” n ig g e rh e a d s ” o f  
n o r t h e r n  m uskeg a r e a s .  Sammons (MS) l i s t s  t h e  f o l lo w in g  c h a r a c t e r i s t i c  
s p e c i e s ;  C a s s io p e  m e r t e n s ia n a . S a U x  n i v a l i s  v a r .  N i v a l i s . Poa a r c t i c a . 
A rn ic a  c o r d i f o l i a  v a r .  p u m ila . T araxacum  ly r a tu m . and  Sphagnum s p p . 
P ta rm ig a n  w e re  r a r e l y  n o te d  i n  t h i s  t y p e ,  b u t  t h i s  may b e  d u e  t o  i t s  
r a r e  o c c u r r e n c e .
C a rex  and w il lo w  a s s o c i a t i o n s . C e r t a in  s m a l l  a r e a s  o f  m o is tu r e  
a c c u m u la t io n  d e v e lo p  r e l a t i v e l y  p u re  s t a n d s  o f  e i t h e r  C a rex  t o l m i e i  o r  
S a l i x  co m m u ta ta . The p r o t e c t e d  s tre a m b o tto m  a r e a s  w hich  d e v e lo p  t h e s e  
a s s o c i a t i o n s  may o c c a s i o n a l l y  b e  v i s i t e d  b y  p ta rm ig a n  e a r l y  o r  l a t e  i n  
t h e  s e a s o n .  C a rex  i s  u t i l i z e d  b y  p ta rm ig a n  i n  t h e  f a l l  when t h e  s e e d s  
h a v e  m a tu re d .  W illo w  b u d s  fro m  t h e s e  t a l l e r  s t a n d s  may p r o v id e  a n  im p o r­
t a n t  s o u r c e  o f  fo o d  f o r  p ta r m ig a n  d u r in g  t h e  w i n t e r  and  s p r in g  s i n c e  t h e y  
may p r o j e c t  ab o v e  t h e  snow  s u r f a c e .  Few i n d i v i d u a l s  w ere  n o te d  i n  t h i s  
a s s o c i a t i o n  d u r in g  t h e  sum m er.
D ry  meadow. R e l a t i v e l y  l e v e l  a r e a s  w hich  a r e  m o d e ra te ly  w e l l -  
d r a in e d  s u p p o r t  t h e  d r y  meadow a s s o c i a t i o n .  E x te n s iv e  a r e a s  o f  b e n c h la n d  
i n c l u d i n g  low  ro c k  l e d g e s  and  o t h e r  a r e a s  o f  m o d e ra te  s o i l  d e v e lo p m e n t 
a r e  c o v e re d  b y  d r y  meadow. The s o i l  i s  m o is t  f o r  a b o u t a  m onth a f t e r  t h e  
snow  m e l t s ,  b u t  i s  d r y  b y  f a l l .  Sammons (MS) l i s t s  t h e  f o l lo w in g  t y p i c a l
s p e c i e s î L u z u la  g l a b r a t a , E ry th ro n iiim  g r a n d i f lo r m n . C a rex  n i g r i c a n s . 
S i b b a l d i a  p ro c u m b e n s . and  H ypericum  form osum . Phleum  a lp in u m  and 
E r ig e r o n  p e r e g r i n u s  a r e  u s u a l l y  p r e s e n t  i n  s m a l l e r  num bers* P ta rm ig a n  
w e re  o n ly  o c c a s i o n a l l y  s e e n  i n  t h i s  a s s o c i a t i o n *  A few  m a le s  o c c u p ie d  
r o c k i e r  d r y  meadow t e r r i t o r i e s  t e m p o r a r i l y  i n  m id -Ju ly *
Wet r o c k  l e d g e * A few  ro c k  l e d g e s ,  b e c a u s e  o f  m o is tu r e  from  snow 
b a n k s  o r  s t r e a m s ,  a r e  c o n s t a n t l y  w e t ,  p a r t i c u l a r l y  on t h e i r  s h a d i e r  and  
s t e e p e r  a s p e c t s .  A lth o u g h  s o i l  i s  v e r y  s h a l lo w  i n  m ost c a s e s ,  c e r t a i n  
p l a n t s  clum p t o g e t h e r  t o  fo rm  a s s o c i a t i o n s  w h ich  a r e  f r e q u e n t l y  v i s i t e d  
b y  p ta rm ig a n *  C h a r a c t e r i s t i c  s p e c i e s  a r e  S a x i f r a g a  m e r te n s ia n a *
— S* d e b i l i s * S . a d s e n d e n s * and  R o m a n a o ff ia  s i t c h e n s i s  (Sammons, MS). T h is  
a s s o c i a t i o n  w as m o st commonly u se d  b y  m a le s  d u r in g  t h e  t e r r i t o r i a l  p e r io d  
and b y  fe m a le s  w i th  young  b ro o d s  f o r  t h e  f i r s t  few  w eeks a f t e r  h a tc h in g *
D ry  ro c k  l e d g e * Rock le d g e s  v a r y in g  i n  h e ig h t  fro m  tw o to  t e n  f e e t  
c o m p r is e  a  l a r g e  p o r t i o n  o f  t h e  s tu d y  a r e a  i n c l u d i n g  t h e  s e c t o r  known a s  
t h e  "H an g in g  G a rd e n s ."  The to p s  o f  t h e s e  le d g e s  u s u a l l y  a r e  fro m  f i v e  t o  
f i f t y  f e e t  w id e  and a r e  c o v e re d  b y  s h a l lo w ,  ro c k y  s o i l  w h ich  becom es d ry  
b y  m id -A u g u s t . The b a s e s  o f  t h e s e  le d g e s  may b e  m o is t  an d  r e t a i n  snow­
b a n k s  u n t i l  l a t e  J u l y ,  e s p e c i a l l y  on  t h e  n o r th  and  e a s t  s lo p e s *  I n  1959 
t h e s e  a r e a s  h e ld  snow tw o t o  t h r e e  w eeks l o n g e r  th a n  u s u a l*  P ta rm ig a n  
w e re  n o te d  on  t h e s e  le d g e s  w h i le  t h e y  re m a in e d  m o is t  and  young p l a n t s  
w e re  a v a i l a b l e .  T h re e  s p e c i e s  l a r g e l y  r e s t r i c t e d  t o  t h i s  a s s o c i a t i o n  
a r e  L e w is ia  pygm aea* V a c c in iu m  m y r t i l l u s . and V io la  a d u n c a * O th e r  common 
s p e c i e s  a r e  P o t e n t i l i a  d i v e r s i f o l i a * S ib b a ld i a  p rocum bens * R a n u n cu lu s  
e s c h s c h o l t z i i * S e n e c io  r e s e d i f o l i u s  an d  A n te n n a r ia  a l p i n a  (Sammons, MS).
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Krojmmholz. S m a ll  c l u s t e r s  o f  s t u n t e d  t o  p r o s t r a t e  t r e e s  o c c u r  
o v e r  a b o u t  h a l f  o f  t h e  s tu d y  a r e a ,  p a r t i c u l a r l y  on t h e  e a s t e r n  and  s o u th e r n  
b o r d e r s .  On t h e  e x tre m e  b o r d e r s  and  i n  a  few  s h e l t e r e d  s p o t s  a lo n g  G r iz z ly  
M o u n ta in , g ro u p s  o f  s c r u b  t r e e s  c o v e r  l a r g e  a r e a s  and  may r e a c h  a  maximum 
^ h e ig h t  o f  t w e n t y - f i v e  f e e t .  Krummholz o c c u r s  on  some le d g e s  commonly 
u s e d  f o r  c o u r t i n g  and  n e s t i n g  t e r r i t o r y  b y  p ta r m ig a n ,  b u t  t h e  b i r d s  
r a r e l y  e n t e r  t h e  t r e e s  e x c e p t  t o  e s c a p e  a  p r e s s i n g  enemy su c h  a s  a  human 
w ie ld in g  a  n e t .  The s p e c i e s  commonly c o m p r is in g  t h e  krum m holz a s s o c i a t i o n  
a r e  A b ie s  l a s i o c a r p a . P ic e a  e n g e lm a n n i. P in u s  f l e x i l i s . and  o c c a s i o n a l l y  
P s e u d o ts u g a  t a x i f o l i a . J u n ip e r u s  com m unis. A r c to s ta p h y lo s  u v a - u r s i . and  
V a cc in iu m  m em branaceum  a r e  commonly fo u n d  u n d e r  t h e  b e t t e r  d e v e lo p e d  
s t a n d s .
H ea th  m a t. On r e l a t i v e l y  s h e l t e r e d  s lo p e s  o r  le d g e s  o f  m o d e ra te  
m o is tu r e  c o n d i t i o n s ,  e x te n s iv e  m a ts  o f  P h y llo d o c e  may d e v e lo p .  P ta rm ig a n  
a r e  f r e q u e n t l y  s e e n  i n  t h i s  t y p e  i n  t h e  s p r in g  when t h e  snow h a s  j u s t  
m e l te d  and  e x te n s iv e  new b u d s  a r e  a v a i l a b l e .  One h e n  n e s te d  i n  a  s m a l l  
clum p o f  h e a t h .  I n  l a t e  f a l l  and  e a r l y  w i n t e r ,  m a ts  o f  h e a th  a r e  some­
t im e s  s n o w - f re e  " i s l a n d s ” and  may b e  u s e d  commonly b y  p ta rm ig a n .
F e l l - f i e l d .  V ery  ro c k y  ^ e d g e s  and  s lo p e s  w ith  v e r y  l i t t l e  s o i l  
d e v e lo p m e n t h av e  a  som ew hat u n iq u e  p l a n t  a s s o c i a t i o n .  Many a r e a s  w here  
snow  p e r s i s t s  and  p ro d u c e s  an  e x tr e m e ly  s h o r t  g ro w in g  s e a s o n ,  and  t h e  
e d g e s  o f  o ld  m o ra in e  and  s c r e e ,  c an  a lb o  b e  c o n s id e r e d  f e l l - f i e l d .  The 
c h a r a c t e r i s t i c  p l a n t s  o f  t h e s e  v a r i o u s l y  fo rm ed  f e l l - f i e l d  a r e a s  i n c l u d e  
D ry a s  o c t o p e t a l a . P e n ts te m o n  e l l i p t i c u s . S i l e n e  a c a u l i s . S a x i f r a g a  
b r o n c h i a l i s  v a r . s a x im o n ta n a . E r ig e r o n  c o m p o s i tu s . P h a c e l i a  s e r i c e a .
k g )
^ A ra b ia  ly a l l id ^  an d  A r e n a r la  o b t u s i l o b a  (Sammons, MS)* P ta rm ig a n  w ere  
o b s e rv e d  i n  t h e s e  a r e a s  when t h e  v e g e t a t i o n  f i r s t  s p r o u te d  and  o c c a s io n ­
a l l y  t h e r e a f t e r .
R ocky* A re a s  w h e re  ro c k  g ro u n d  c o v e r  e x c e e d s  e ig h t y  p e r  c e n t ,  
i n c l u d i n g  t a l u s ,  s c r e e ,  m o r a in e ,  and  som e le d g e s  and  c l i f f s ,  d e v e lo p  a  
p i o n e e r  p l a n t  a s s o c i a t i o n *  C o n d i t io n s  a r e  u s u a l ly ^  d r y  and  t h e  a r e a  i s  
^ o f t e n  e x p o se d  t o  h ig h  w inds*  P ta rm ig a n  seem  t o  o c c u r  h e r e  o n ly  o c c a s io n ­
a l l y  d u r in g  t h e  e a r l y  and  l a t e  w eeks o f  t h e  s e a s o n  when o t h e r  a r e a s  a r e  
snow  co v e red *  L ic h e n s  a r e  c h a r a c t e r i s t i c  on  t h e  ro c k s  and  t h e  s m a l l  
g ro u n d  a r e a  commonly s u p p o r t s  t h e  f o l lo w in g  s p e c i e s  : M y o so tis  a l o e s t r i s *
P o t e n t i l i a  f r u i t i c o s a * P a p a v e r  n u d i c a u le . Anemone g lo b o s a . S a x i f r a g a  
b r o n c h i a l i s  v a r .  s a x im o n ta n a * P h a c e l ia  l e u c o p h y l l a * P* l y a l l i i *
A g ro p y ro n  l a t i g l u m e * C re p is  n a n a . A g o s e r is  a u r i n t i c a * A r e n a r ia  n u t t a l l i i  * 
S i l e n e  a c a u l i s  * Polem onium  v is c o s u m * E riogonum  fla v u m  v a r .  p i p e r i  * E . 
o v a l i f o l i u m  v a r .  n i v a l e * and  Sedum s te n o p e ta lu m  (Sammons, MS)*
THE PTARMIGAN POPULATION
N um bers
A t o t a l  o f  116 W h i t e - t a i l e d  P ta rm ig a n  w e re  b an d ed  d u r in g  t h e  1959 
s e a s o n  a t  L ogan P a s s ,  An a d d i t i o n a l  t e n  b i r d s  w e re  s e e n  t h a t  c o u ld  n o t  
b e  n e t t e d  f o r  b a n d in g .  Unbanded p ta rm ig a n  w e re  e n c o u n te re d  c o n t in u o u s ly  
fro m  t h e  b e g in n in g  t o  t h e  end o f  t h e  s tu d y .  At t h e  end o f  t h e  f i r s t  
t h i r t y  d a y s ,  29 b i r d s  h ad  b e e n  b a n d e d . By t h e  f o r t y - f i f t h  d a y  59 had  b e en  
b a n d ed  and  t h i s  t o t a l  r e a c h e d  111 a t  t h e  end o f  s i x t y  d a y s  o f  o b s e r v a t io n  
( s e e  F ig u r e  3 ) ,  T w e n ty -n in e  m ore w ere  b an d ed  a t  l o c a t i o n s  i n  G la c i e r  
P a rk  o u t s i d e  t h e  s tu d y  a r e a ,  m ak ing  a  t o t a l  o f  145 b an d ed  i n d i v i d u a l s .  
I n d i v i d u a l  p ta r m ig a n  w ere  r e - o b s e r v e d  on  a s  many a s  t h i r t y - e i g h t  
d a y s  a n d  some w e re  n e v e r  s e e n  a f t e r  t h e i r  i n i t i a l  b a n d in g .  Some c o lo r  
b a n d  c o m b in a t io n s  w e re  n o t  a lw ay s  v i s i b l e ,  m ak ing  some o b s e r v a t io n  
r e c o r d s  q u e s t i o n a b l e ,  and  a  few  o b s e r v a t io n s  b y  o t h e r  o b s e r v e r s  w ere  
m ade. T h e r e f o r e ,  b o th  maximum p o s s i b l e  ( i n c lu d in g  t h e s e  q u e s t io n a b le  
o b s e r v a t i o n s )  and  minimum f i g u r e s  ( c l e a r l y  i d e n t i f i e d  b y  me) f o r  
p ta r m ig a n  o b s e r v a t io n s  a p p e a r  i n  t h e  f o l lo w in g  t a b l e ,
TABLE I I I ,  O b s e r v a t io n s  on  i n d i v i d u a l  W h i t e - t a i l e d  P ta rm ig a n
Maximum
P o s s i b l e Minimum
T o t a l  o b s e r v a t i o n - d a y s ,  a l l  a g e s 765 618
A v e rag e  num ber o f  r e - o b s e r v a t i o n s  p e r  b i r d 6 ,6 5 .2
A v e ra g e  num ber o f  o b s e rv e d  b i r d s  p e r  d a y 7 .5 6 .1
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FIGURE 3» Cum ulative o b se rv a tio n s  (band ings) o f  p tarm igan a t  Logan Pass in  1959
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E ach  b a n d e d  p ta rm ig a n  was r e - o b s e r v e d  an  a v e r a g e  o f  s i x  t im e s  o v e r  
t h e  s tu d y  p e r io d  o f  102 d ay s*  T h is  f i g u r e  i s  d e c e iv i n g l y  lo w , d u e  t o  t h e  
i n c l u s i o n  o f  young  w h ich  w e re  f i r s t  o b s e rv e d  i n  m id -s e a s o n  and  had  a  
h i g h e r  m o r t a l i t y  r a t e  t h a n  t h e  a d u l t s *  An a v e r a g e  o f  s e v e n  p ta rm ig a n  
w e re  s e e n  p e r  d a y  o f  o b s e r v a t i o n .
C o m p o s itio n
O f t h e  116 p ta rm ig a n  b an d ed  a t  Logan P a s s ,  s i x t y - e i ^ t  w ere  a d u l t s  
( t h i r t y - t w o  m a le s ,  t h i r t y - s i x  f e m a le s ) .  The re m a in in g  f o r t y - e i g h t  b i r d s  
w e re  u n se x e d  c h i c k s .
The c o m p o s i t io n  o f  t h e  s i x t y  a d u l t  p ta rm ig a n  s e e n  d u r in g  t h e  f i r s t  
s e v e n t y - f i v e  d a y s  o f  o b s e r v a t io n  w as tw e n ty - n in e  c o ck s  and t h i r t y - o n e  
h en s*  T h ese  s i x t y  a d u l t s  p l u s  f o r t y - s e v e n  c h ic k s  o b s e rv e d  d u r in g  th e  
f i f t y - s i x  d a y s  a f t e r  h a tc h in g  d a t e  ( J u l y  2 6 ) c o m p rise  t h e  t o t a l  p ta rm ig a n  
w h ic h  w e re  r e - o b s e r v e d  d u r in g  t h e  s tu d y .  M a le s , f e m a le s ,  and  c h ic k s  w ere  
n o t  r e - o b s e r v e d  i n  e q u a l  p r o p o r t i o n s ,  and  some i n d i v i d u a l s  w ere  n e v e r  r e ­
o b s e rv e d  a f t e r  b a n d in g *  T a b le  IV i s  a n  a n a l y s i s  o f  o b s e r v a t io n s  on  each  
c l a s s  o f  b i r d s  c o m p r is in g  t h e  p o p u la t io n *  An o b s e r v a t io n  i s  c o n s id e r e d  
a n  o b s e r v â t io n - d a y  and  v i c e  v e r s a  w h e th e r  t h e  i n d i v i d u a l  was s e e n  o n c e  o r  
s e v e r a l  t im e s  on  t h a t  day* Number o f  b i r d s  p e r  d a y  r e f e r s  t o  t h e  d a y s  o f  
t h e  ab o v e  r e - o b s e r v a t i o n  p e r i o d s  ( s e v e n t y - f i v e  and  f i f t y - s i x  d a y s )*
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TABLE IV# O b s e r v a t io n s  on  p ta rm ig a n  b y  c o m p o s i t io n  c l a s s e s
______________________________________________ M aies F em ales C h ick s
T o t a l  num ber o f  o b s e r v a t io n - d a y s  274 280 189
A v e rag e  num ber o f  r e - o b s e r v a t i o n s
p e r  b i r d  9 .4 5  9 .0 3  4 .0 2
A v erag e  num ber o f  o b s e rv e d  b i r d s
p e r  d a y  3 .6  3 .7  3 .4
The lo w e r  num ber o f  r e - o b s e r v a t i o n s  on  c h ic k s  i s  d u e  t o  t h e  s h o r t e r  o b s e r ­
v a t i o n  p e r i o d  and  p e rh a p s  a  h i g h e r  m o r t a l i t y  r a t e .
C hanges i n  Num bers and  C o m p o s itio n
T o t a l  c u m u la t iv e  o b s e r v a t io n s  o f  d i f f e r e n t  i n d i v i d u a l  p ta rm ig a n  
a r e  shown on  F ig u r e  3 .  One h u n d re d  t h i r t y - s i x  b i r d s  w ere  s e e n  b y  t h e  
o n e -h u n d re d th  d a y  o f  o b s e r v a t i o n  (S e p te m b e r  2 2 ) ;  o f  t h e s e  s i x t y - s e v e n  
w e re  a d u l t s  and  s i x t y - n i n e  w e re  c h i c k s .
^  The ch an g e s  i n  r e l a t i v e  num bers o f  t o t a l  f e m a le s ,  m a le s ,  and  c h ic k s  
o b s e rv e d  w e re  q u i t e  m a rk e d . D u rin g  t h e  i n i t i a l  f o u r t e e n  d a y s  ( fro m  Ju n e  15 
t o  Ju n e  29) many m a le s  and  a  few  fe m a le s  accom pany ing  them  w ere  se e n  on 
t e r r i t o r i e s .  D u rin g  t h e  f o l lo w in g  tw e n ty -o n e  d a y s  (fro m  Ju n e  30  t o  J u l y  
20 ) w h ich  w as t h e  i n c u b a t i o n  p e r io d  f o r  m ost f e m a le s ,  few  w ere  s e e n .
New m a le s  w e re  e n c o u n te r e d  r e g u l a r l y  d u r in g  t h i s  p e r i o d ,  many o c c u p y in g  
new t e r r i t o r i e s  w i th o u t  f e m a le s .  H a tc h in g  o f  c h ic k s  commenced a b o u t 
J u l y  20 an d  w as c o m p le te  tw o w eeks l a t e r .  D u rin g  t h i s  p e r io d  many h e n s  
w e re  o b s e r v e d ,  u s u a l l y  acco m p an ied  b y  f o u r  c h i c k s .  D u rin g  t h e  n e x t  tw o 
w e e k s , u n t i l  A u g u s t 1 7 , o b s e r v a t io n s  w ere  p r i m a r i l y  o f  b ro o d s  o f  s e v e r a l
( -2 5 - /
c h ic k s  w h ich  k e p t  c l o s e  t o  t h e  m o th e r .  A f t e r  t h i s  t im e  t h e  c h ic k s  c o u ld  
f l y  w e l l  and  w ould  o f t e n  v e n tu r e  lo n g  d i s t a n c e s  fro m  t h e  m o th e r .
D u rin g  t h i s  d i s p e r s a l  p e r i o d ,  i n c r e a s i n g l y  fe w e r  c h ic k s  w ere  s e e n  
i n  b ro o d s  and  few  new b ro o d s  w ere  o b s e r v e d .  A s l i g h t  i n c r e a s e  i n  m a les  
s e e n  a t  m id -A u g u st was p r o b a b ly  d u e  t o  c e s s a t i o n  o f  t e r r i t o r i a l i t y  and 
t h e  b e g in n in g  o f  f a l l  f l o c k i n g  b y  a d u l t s  i n  a r e a s  o f  a b u n d a n t fo o d . 
F lo c k in g  i n c r e a s e d  t o  a  p e a k  i n  m id -S e p te m b e r . A lth o u g h  an  a v e ra g e  o f  
7*5 b i r d s  w ere  s e e n  p e r  d a y  th ro u g h o u t  t h e  s tu d y ,  e x tre m e s  o f  f o r t y - s i x  
(S e p te m b e r  8 ) ,  f o r t y - t h r e e  (S e p te m b e r  1 5 ) $  and f i f t y - s e v e n  (S e p tem b er 19) 
w e re  o b s e r v e d .
C h ick  m o r t a l i t y  ( n o t  i n d i c a t e d  b y  t h e  g ra p h )  t o t a l e d  o n ly  tw e n ty -  
t h r e e  p e r  c e n t  i n  n in e  b ro o d s  ( t h i r t y - t w o  c h ic k s )  o b s e rv e d  o v e r  an  
a v e ra g e  p e r io d  o f  47#3  d a y s  d u r in g  t h e  l a t e  s u m m e r - f a l l  p e r io d  (A u g u st 
and  t h e  f i r s t  h a l f  o f  S e p te m b e r ) .  (S e e  a l s o  T a b le  X .)
.j^JVhen t h e  r e - o b s e r v a t i o n s  o f  a d u l t  p ta rm ig a n  a r e  a n a ly z e d  b y  t h e  
S c h n a b e l  M ethod (1 9 3 S ) , a  s lo w ly  i n c r e a s i n g  p o p u la t io n  f i g u r e  i s  ob­
t a i n e d .  At t h e  end o f  J u l y  t h i s  m ethod i n d i c a t e s  a  p o p u la t i o n  o f  
tw e n ty - s e v e n  p ta r m ig a n .  T he l a r g e  num bers o f  p ta rm ig a n  o b s e rv e d  d u r in g  
S e p te m b e r  r a i s e d  t h e  c a l c u l a t e d  p o p u la t i o n  t o  f o r t y - n i n e  f o r  t h e  
s e a s o n .  T h is  f i g u r e  i s  p r o b a b ly  a n  a c c u r a t e  in d e x  o f  t h e  " r e s i d e n t "  
p o p u l a t i o n  o f  t h e  s tu d y  a r e a .  E ven th o u g h  t h e  p o p u la t i o n  c l e a r l y  
f l u c t u a t e d  d u r in g  t h e  s tu d y  p e r i o d ,  a  g e n e r a l  i n c r e a s e  i n  t o t a l  num bers 
was e v id e n t  ( s e e  T a b le  V ) .
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TABLE V . A d u lt  p ta r m ig a n  p o p u l a t i o n  b y  t h e  S c h n a b e l  M ethod
1959
D a te
T o ta l  
P ta rm ig a n  
S e e n  (S )
No. (M)
P r e v .
Banded
N o. (R )
B anded
S een MS MS R -  e ,
Ju n e  16 4 3 1 12 12 1 12
19 5 6 3 30 42 4 10.05
20 4 0 2 32 74 6 12.33
21 2 10 1 20 94 7 n . k z
23 7 11 2 77 171 9 19.00
25 5 16 4 00 251 13 19.30
26 3 16 3 48 299 16 1 8 .6 8
20 6 16 3 96 395 19 2 0 .7 8
29 4 20 3 00 475 22 21.70
30 0 20 0 160 635 30 21.16
J u l y  1 5 20 5 100 735 35 2 1 .0 0
2 7 20 7 140 075 42 2 0 .8 3
3 7 20 5 140 1 ,0 1 5 47 2 1 .5 9
4 5 22. 5 110 1,125 52 2 1 .6 3
6 9 22 9 198 1,323 61 2 1 .6 8
0 12 24 12 200 1 ,6 1 1 73 22.06
10 3 25 3 75 1 ,6 0 6 76 2 2 .1 8
13 9 25 7 225 1 ,9 1 1 83 23.02
15 9 27 0 243 2,154 91 2 3 .6 7
17 5 31 5 155 2,309 96 24.05
20 9 31 0 279 2 ,5 8 0 104 24.88
22 4 33 3 132 2,720 107 25.42
TABLE V ( c o n t in u e d )
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1959
D a te
T o ta l  
P ta rm ig a n  
S e e n  (S )
No. (M)
P re v .
B anded
N o. ( R ) '
Banded
S een MS MS R -r
J u l y  24 2 34 2 68 2 ,7 8 8 109 2 5 .5 8
26 4 34 3 136 2 ,9 2 4 112 2 6 .1 0
29 1 36 1 36 2 ,9 6 0 113 2 6 .1 9
31 4 36 2 144 3 ,1 0 4 115 2 6 .9 9
Aug. 3 1 41 1 41 3 ,1 4 5 116 2 7 .1 1
6 & 41 6 246 3 ,3 9 1 122 2 7 .7 9
8 7 46 7 322 3 ,7 1 3 129 2 8 .7 8
11 16 49 15 784 4 ,4 9 7 144 3 1 .2 2
13 3 51 1 153 4 ,6 5 0 145 3 2 .0 6
17 6 54 5 324 4 ,9 7 4 150 3 3 .1 6
21 4 58 4 232 5 ,2 0 6 159 3 2 .7 4
23 8 58 7 464 5 ,6 7 0 166 3 4 .1 6
26 5 60 5 300 5 ,9 7 0 171 3 4 .9 1
29 3 60 3 180 6 ,1 5 0 174 3 5 .3 4
S e p t .  1 2 60 2 120 6 ,2 7 0 176 3 5 .6 2
3 6 60 6 360 6 ,6 3 0 182 3 6 .4 2
6 6 60 6 360 6 ,9 9 0 188 3 7 .1 8
8 10 60 10 600 7 ,5 9 0 198 3 8 .3 3
11 32 60 32 1 ,9 2 0 9 ,5 1 0 230 4 1 .3 4
14 21 62 21 1 ,3 0 2 1 0 ,8 1 2 251 4 3 .0 7
16 18 62 17 1 ,0 5 4 1 1 ,8 6 6 268 4 4 .2 7
19 37 63 36 2 ,3 3 1 1 4 ,1 9 7 304 4 6 .7 0
—20-
TABLE V (c o n t in u e d )
1959
D ate
T o ta l  
P ta rm ig a n  
S een  (S )
No. (M)
P re v .
Banded
No. (R)
B anded
S een MS MS R
P  =  MS
R
S e p t .  22 19 64 19 1 ,2 1 6 1 5 ,4 1 3 323 4 7 .7 1
23 12 64 12 768 1 6 ,1 8 1 335 4 6 .3 0
O c t. 3 4 64 2 256 1 6 ,4 3 7 337 4 8 .7 7
4 5 66 4 330 1 6 ,7 6 7 341 4 9 .1 7
TJKRXTORÏ...
— A t e r r i t o r y  i s  h e r e  d e f in e d  a s  t h a t  a r e a  o f  g ro u n d  o c c u p ie d  o r  
d e fe n d e d  b y  a  m a le  p ta r m ig a n  f o r  a  p e r io d  o f  a t  l e a s t  two d a y s .  P r a c t i ­
c a l l y  no in f o r m a t io n  h a s  b e e n  p u b l i s h e d  on t h e  t e r r i t o r i a l  b e h a v io r  o f  
W h i t e - t a i l e d  P ta r m ig a n . L ew is (1 9 0 4 ) v e r y  b r i e f l y  m e n tio n s  f i g h t i n g  b e ­
tw e en  m a le s .  No a u th o r  s p e c i f i c a l l y  m e n tio n s  a n  a r e a  o c c u p ie d  a s  a  
t e r r i t o r y  b y  m a le s ,  a l th o u g h  i t  i s  im p l ie d  b y  c e r t a i n  d e s c r i p t i o n s  i n  
B ra d b u ry  ( 1 9 1 5 ) ,  L ew is ( 1 9 0 4 ) ,  an d  o t h e r s .
C o u r ts h ip  c a l l s  ( p o s s i b l y  t e r r i t o r i a l )  a r e  m e n tio n e d  i n  B a i le y  
( 1905) and  P a c k a rd  (1 9 4 5 ) ,  and a r e  p r o b a b ly  t h e  c a l l s  d e s c r ib e d  i n  
B ra d b u ry  (1 9 1 5 ) # P a i r i n g  and  d e f e n s e  o f  t h e  m ate  a r e  m e n tio n e d  b y  t h r e e  
a u th o r s  i n  b r i e f  s t a te m e n t s  ( P a c k a rd ,  19 4 5 ; Dawson, 1 9 0 9 ; B ra d b u ry ,
1915) an d  b r i e f  d i s c u s s i o n  o f  c o u r t s h i p  o c c u r s  i n  W eeden (M S).
No t e r r i t o r i a l  in f o r m a t io n  was g a th e r e d  i n  t h e  p r e v io u s  s tu d y  
a t  L ogan P a s s  i n  1 9 5 ^ . I n  1959 o b s e r v a t io n s  on th e  i n d i v i d u a l l y  c o l o r -  
w  m arked  b i r d s  p ro v id e d  e v id e n c e  o f  t e r r i t o r i a l i t y .  P ro b a b ly  m ale  W h ite ­
t a i l e d  P ta rm ig a n  o c c u p ie d  some a r e a  a s  a  t e r r i t o r y  a t  l e a s t  b r i e f l y  
d u r in g  t h e  m ain  p e r io d  o f  t e r r i t o r i a l  a c t i v i t y ,  fro m  m id -Ju n e  t o  m id - 
J u l y ,  1959. H ow ever, o n ly  a  few  m a le s  ( s e v e n  o r  e i g h t )  w ere  o b se rv e d  
t o  c o n s i s t e n t l y  e x h i b i t  t e r r i t o r i a l  b e h a v io r  d u r in g  th e  m a tin g  p e r io d  
i n  m id -  o r  l a t e  J u n e .  Many m ore b ro o d s  w ere  o b s e rv e d  th a n  c o u ld  b e  
a c c o u n te d  f o r  b y  t e r r i t o r i e s ,  e v en  i f  each  was v i s i t e d  b y  more th a n  one 
f e m a le .  P a i r e d  b i r d s  w e re  o b s e rv e d  w h ich  n e v e r  w ere  i d e n t i f i e d  w ith  
~  t e r r i t o r i e s .  T h e r e f o r e ,  n o t  a l l  m a le s  a r e  t e r r i t o r i a l  and  n o t  a l l  
m a tin g  o c c u r s  i n  c o n ju n c t io n  w i th  t e r r i t o r i e s ,  b u t  p ro b a b ly
V-29-
t e r r i t o r i a l i t y  p la y s  a n  im p o r ta n t  r o l e  i n  p ta rm ig a n  r e p r o d u c t iv e  b e h a v io r .
P h y s i c a l  C h a r a c t e r i s t i c s
A t o t a l  o f  t h i r t y - t h r e e  a r e a s  w ere  o b s e rv e d  t o  b e  o c c u p ie d  b y  m ale  
p ta r m ig a n  a s  t e r r i t o r i e s  a t  Logan P a ss  ( s e e  T a b le  V I ) .  The s i z e  o f  t h e  
N a r e a  o c c u p ie d  v a r i e d  fro m  10 x  15 t o  80 x  30 y a r d s ,  a v e r a g in g  44 x  25 o r
1 ,1 0 0  s q u a r e  y a r d s . B o u n d a r ie s  a r e  o n ly  a p p ro x im a te  and w e re  u s u a l l y  
d e l i n e a t e d  b y  t h e  s u r r o u n d in g  snow o r  t h e  o b s e rv e d  m ovem ents o f  t h e  m ale  
( s e e  F ig u r e  4 ) .
No s i g n i f i c a n t  c h an g e  i n  s i z e  was n o te d  b e tw e e n  t e r r i t o r i e s  e s t a b -  
l i s h e d  p r o g r e s s i v e l y  l a t e r  i n  t h e  s e a s o n ,  n o r  was t h e r e  an  o b s e rv e d  
r e l a t i o n s h i p  b e tw e e n  s i z e  and  l o c a t i o n ,  p h y s i c a l ,  o r  b i o l o g i c a l  c h a r a c -  
^ t e r i s t i c s  o f  t h e  t e r r i t o r y .  V a r i a t i o n s  i n  s i z e  may b e  r e l a t e d  t o  t h e  
a g g r e s s iv e n e s s  o f  t h e  o c c u p y in g  m a le  and  t h e  am ount o f  s u i t a b l e  a r e a  
a v a i l a b l e .
E v e ry  t e r r i t o r y  i s  c h a r a c t e r i z e d  b y  t h e  p r e s e n c e  o f  b ro k e n  ro c k  
m a s s e s ,  u s u a l l y  i n  t h e  fo rm  o f  t h e  ro c k  le d g e s  and rem n an t b o u ld e r s  
fo rm ed  b y  r e s i s t a n t  s t r a t a  on t h e  p re d o m in a n t C am brian  a r g y l l i t e s .  The 
^ p r e s e n c e  o f  r o c k  on  e v e ry  t e r r i t o r y  may b e  r e l a t e d  t o  a  p r o t e c t i o n  r e ­
q u ir e m e n t  o f  t h e s e  b i r d s .  P ta rm ig a n  w e re  r a r e l y  s e e n  i n  a r e a s  w i th o u t
ro c k s  v^ iich  c o u ld  b e  u s e d  f o r  c a m o u f la g e .
TABLE VI. C haracteristics of ptarmigan te r r i to r ie s  observed a t Logan Pass in  1959
Terr.
No.
Location
General
Area
Estimated 
Size in  
Yards : . Tonography ' Water
Plant
Associations Changes
Oberlin Basin 90 x 20
la  & b south side 30 x 20
Oberlin Basin 10 x 20
2 head of North 40 x 15
Fork
Oberlin Basin 70 x 20
foot of North 20 x 30 
Fork
Oberlin Basin 25 x 20
high ledge 
and c l i f f
wide ledge 
and narrow 
ledge
wide ledge 
and sloping 
ledge
c l i f f ,  small 
ledge, open
low ledge, 
open, rocky
5a & b lower slope expanded to  sim ilar 
Oberlin Basin 75 x 40
6 head of North 40 x 50 large low
Fork ledge
several rivu lets  
and snow
rock ledges snow
one riv u le t, 
snow, spring
one stream, 
snow
large stream, 
snow
riv u le t, snow
sim ilar
snow
wet ledge, krumm­
holz, heath
sim ilar and 
dry ledge
wet ledge, fe ll-  
f ie ld , heath
wet ledge, dry 
ledge, krunjmholz
krummholz, dry 
ledge, wet ledge
krummholz, dry 
meadow, dry 
ledge
wet ledge in  
5a and 5b
temporary east­
ward expansion 
to areas la  & b 
6/28-7/3
occupied 6/lA- 
7/26
none, in te r ­
m ittent use
none, occu­
pied 6/16-25 
(see #9)
none, in te r ­
m ittent use
rad ia l expan­
sion as snow 
melted to 5a 
& 5b. Use 
not continuous 
6/20-7/31
fe ll- f ie ld ,  heath, none, tempo- 
krummholz rary use
V
TABLE VI (c o n tin u ed )
Terr,
No.
Location
Général
Area
Estimated 
Size in  
Yards Topography Water :
Plant
Aesociations Changes
7a
8a
10
11
12
Grizzly
Mountain
Central
Mountain
Grizzly
Mountain
South
20 X 25
35 X 30
80 X 25
steep ledge 
and sloping 
ledge
riv u le t, snow
sloping ledge sim ilar
and open
slope
two ledges, two riv u le ts ,
8a snow
60 X 40 sloping small one stream, 
ledges snow
Oberlin Basin 40 x 30 moraine slopes small stream
ledge pond and snow
Oberlin Basin 35 x 15
Oberlin Basin 25 x 10
head of North 40 x 40 
Fork
two high 
ledges
snow
small sloping snow 
ledge
five h i ^  
ledges
stream, snow
fe l l - f i  eld, Jieath 
dry ledge
krummholz, heath 
mat
dry rock ledge, 
wet ledge
heath, krumm­
holz
f e l l - f ie ld ,  dry 
ledge, krummholz
fe ll - f ie ld ,  dry 
ledge
dry ledge, krumm­
holz
dry ledge, wet 
ledge, jcrummholz 
heath
occupied 6/23- 
30 temporary 
movement Se to
7a 7/1-3 .
occupied 6/23- 
7-5
movement NE to 
8a 7/6-18
none, may be 
expansion of 3 
Occupied 6/26- 
7/10
none, temporary 
use
none, temporary 
use
occupied 6/29- 
7/6
TÆBLE VI (c o n tin u e d )
T err,
Ho.
L o ca tio n
G enera l
Area
E stim ated  
S iz e  i n  
Yards Topography) W ater
. P la n t  " 
A sso c ia tio n s Changes
12a
12b
13
14
15
16
17
18
head o f  N orth  15 x  10 
Fork
Hanging
Gardens
G riz z ly
M ountain
15 X 20
30 X 25 
25 X 20
O b e rlin  B asin  75 x  25
fo o t o f N orth 30 x 30 
Fork
head o f North 40 x 25 
Fork
Hanging
Gardens
h ig h  ledge  snow d ry  le d g e , f e l l -  
f i e l d
movement SE v ia  
12a to  12b
low ledge
broad  low 
ledge
r i v u l e t ,  snow wet le d g e , w illow i l l -
two r i v u l e t s ,  
snow
narrow  ledges snow 
and t a lu s
d ry  ro ck  led g e , 
h ea th
d ry  le d g e , rocky
wide s lo p in g  two r i v u l e t s ,  d ry  le d g e , wet
lèdge  and s tream , ponds, led g e , krummholz
rock  snow
r o l l i n g  la rg e  s tream ,
r id g e s ,  sm a ll snow 
ledges
wet meadow, d ry  
meadow
th re e  h igh  s e v e ra l  r i v u le t s  wet led g e , d ry
ledges snow le d g e , krummholz
80 X 30 la r g e ,  f l a t  one r i v u l e t ,  
ledge  snow
dry  led g e , d ry  
meadow, krummholz
12
none, tem porary  
use
in te r m i t t e n t  u se  
14a l a t e r
7 /4 -23  u se  non- 
con tinuous 
some movement to  
E. to  15a 7 /24
none, in te r m i t te n t  
u se
use  non-con tinuous
7 /6 -7 /2 9
none
7 /7 -12  use n o t con­
t in u o u s . To 18a 
movement S , tem p. 
7/13
TABLE VI (c o n tin u e d )
Location 
Terr. General 
No. Area
Estimated 
Size in
Yards , Topography Water
/  Plant 
: Associations Changes
19
20
Grizzly
Mountain
10 X 15 sm a ll ledge
head of North 40 x 20 two high
Fork ledges and 
c l i f f
snow dry ledge, krnmm- none, temporary 
holz use 7/7
r iv u le ts , water- wet ledge, none, 7/7-13 non-
f a l l ,  snow krummholz, mosses continuous use
21 Oberlin Basin 50 x 30
22 foot of North 35 x 15
Fork
23 foot of North 30 x 30
Fork
long ridge and snow 
low ledge
long ledge, 
rocks
snow
two ledges, large stream
ridge and snow
rocks
dry ledge, 
krummholz
dry meadow 
heath
wet meadow 
dry meadow
none, temporary 
use 7/7
none, in term ittent 
use
in term ittent use 
23 and 23a same
( f :
24
25
26
Oberlin Basin 70 x 25
Hanging
Gardens
50 X 40
head of North 20 x 15 
Fork
two sloping 
ledges
wide f la t  
ledges
ledges
snow, one 
rivu le t
snow
snow
dry rock ledge none, temporary
use 7/B
dry rock ledge
wet ledge, dry 
ledge, heath
25 and 25a 
temporary use
none, temporary 
use 7/10 and 15
TABLE VI (continued)
—
Terr.
No*
Location
General
Area
Estimated 
Size in  
Yards Topography lïà te r
/'^ ^ 3 > la n t "  ^
\  Associations ) Changes
27 Hanging
Gardens
50 X 30 two rock 
ledges
stream, water­
f a l l ,  snow
wet ledge, dry 
ledge, wet 
meadow
temporary use 
7/12. 27a
27a 50 X 20 rock ledge sim ilar sim ilar in term ittent use 
7/15-21
20 Hanging
Gardens
60 X 35 two wide 
ledges level
r iv u le t, snow wet ledge, dry 
ledge, wet 
meadow
none, temporary 
use 7/13
29 Grizzly
Mountain
26 X 15 two steep 
ledges
snow dry ledge, heath, 
krummholz
none, temporary \ 
use 7/13
30 below Oberlin 
Basin
50 X 30 ridge, two 
ledges
snow dry rock ledge, 
krummholz
none, temporary 
use 7/20
31 below Oberlin 
Basin
40 X 35 three sloping 
ledges
snow dry rock ledge none, temporary 
use 7/20
32 below Oberlin 
Basin
55 X 30 several broken 
ledges
snow, rivu le t dry rock ledge none, temporary 
use 7/20
33 edge of Oberlin85 x 15 
Basin
high rock 
ledge and 
c l i f f
riv u le t, snow wet ledge, dry 
ledge, krumm­
holz
none, temporary 
use 7/21
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F IG U R E  4 ,  L o c a t i o n ,  s e q u e n c e  o f  e s t a b l i s h m e n t ,  a n d  c h a n g e s  
i n  t e r r i t o r i e s  o c c u p i e d  b y  m a l e  W h i t e - t a i l e d  P t a r m i g a n
h
' ^ 3 7 :
W ate r a p p e a r s  t o  b e  a n o th e r  n e c e s s a r y  f a c t o r  i n  p ta rm ig a n  h a b i t a t  
an d  c h a r a c t e r i z e d  a l l  t e r r i t o r i e s  o c c u p ie d .  T hose  a r e a s  h a v in g  s t r e a m s ,  
r i v u l e t s ,  o r  o t h e r  s e m i-p e rm a n e n t w a te r  s o u r c e s  w ere  th o s e  m ost con ­
s i s t e n t l y  o c c u p ie d .  A l l  a r e a s  i n i t i a l l y  w ere  • 'i s l a n d s ”  o f  ro c k  s u r ­
ro u n d e d  b y  snow w h ich  s u p p l i e d  w a te r  a t  l e a s t  t e m p o r a r i l y .  B ut t h o s e  
a r e a s  w h ich  w e re  m o is t  l o n g e s t ,  and  t h e r e f o r e  c o n ta in e d  a t  l e a s t  some 
m o is t ,  f r e s h  v e g e t a t i o n  o v e r  a lo n g  p e r i o d ,  w ere  t h e  t e r r i t o r i e s  u se d  
l o n g e s t  a n d  w h ich  w e re  m ost o f t e n  v i s i t e d  b y  f e m a le s .
B i o l o g i c a l  C h a r a c t e r i s t i c s
^  A l l  t e r r i t o r i e s  c o n ta in e d  le d g e s  and t h e r e f o r e  h ad  a t  l e a s t  some 
d e v e lo p m e n t o f  t h e  le d g e  p l a n t  a s s o c i a t i o n s  ( s e e  T a b le  V I ) .  E v e ry  a r e a  
n o t  j u s t  t e m p o r a r i l y  o c c u p ie d  had  f a i r l y  e x te n s iv e  d e v e lo p m e n t o f  t h e  
d ] ^  le d g e  a s s o c i a t i o n .  _ The c o n t i n u a l l y  o c c u p ie d  a r e a s  ( l ,  3 ,  7 ,  9 ,  1 2 ; 
s e e  T a b le  V I and  a l s o  p a g e  39) a l l  had  c o m b in a tio n s  o f  w et l e d g e ,  d r y  
l e d g e ,  h e a t h  ̂ .p a tc h e s , and ^krummho I z  ( f o r  d e t a i l ,  r e f e r  t o  p a g e s  15 t o  
2 0 ) .  T h is _ c o m b in a t io n  p r o b a b ly  b e s t  p r o v id e s  t h e  p l a n t  s p e c ie s  p r e ­
f e r r e d  f o r  fo o d  and  c o v e r .
Krummholz and  h e a th  b o th  w e re  o b s e rv e d  t o  p r o v id e  s h e l t e r  fro m  
w in d s  f o r  t e r r i t o r i a l  m a le s .  H e a th  b u d s  w e re  a commonly u t i l i z e d  fo o d  
d u r in g  t h e  e a r l y  o r  e s t a b l i s h m e n t  p h a s e  o f  t e r r i t o r i a l i t y .
> The w et le d g e  a s s o c i a t i o n  seem s t o  p ro v e  a  l o n g - l a s t i n g  s o u rc e  o f  
c e r t a i n  p r e f e r r e d  m o sses  and  s u c c u l e n t s  a s  w e l l  a s  t h e  m ore te m p o ra ry  
g r e e n  s h o o ts  and  b u d s .  The d r y  le d g e  a s s o c i a t i o n  a p p e a r s  t o  c o n ta in  a  
num ber o f  p l a n t s  w hose g r e e n  s h o o ts  a r e  p r e f e r r e d  b y  p ta r m ig a n .  The 
d r y  le d g e  a s s o c i a t i o n  i s  u t i l i z e d  a  g r e a t  d e a l  i n  i t s  e a r l y ,  m o is t  
s t a g e s  and  th u s  may b e  a n  im p o r ta n t  p a r t  o f  t h e  t e r r i t o r y  w h ic h  i s
38-i
t y p i c a l l y  o c c u p ie d  a s  so o n  a s  t h e  snow m e l t s .
E s ta b l i s h m e n t
^  T e r r i t o r i e s  w e re  e s t a b l i s h e d  c o n t i n u a l l y  th ro u g h o u t  th e  t e r r i ­
t o r i a l  p e r io d  fro m  Ju n e  J U  t o  J u l y  2 0 . H ow ever, t h e  l a s t  c o n t i n u a l l y -  
o c c u p ie d  t e r r i t o r y  w as e s t a b l i s h e d  Ju n e  2 9 . T e r r i t o r i e s  e s t a b l i s h e d  i n  
J u l y  w e re  g e n e r a l l y  u s e d  o n ly  o c c a s i o n a l l y  o r  f o r  s h o r t  p e r i o d s ,  and  
f e m a le s  w e re  u s u a l l y  n o t  a s s o c i a t e d  w ith  th e m . M ost t e r r i t o r i e s  w ere  
e s t a b l i s h e d  a s  so o n  a s  s u i t a b l e  a r e a s  becam e ex p o sed  ab o v e  t h e  snow , 
and  o c c a s i o n a l l y  ex p an d ed  o r  ch an g ed  a s  snow m e lte d  and  b e t t e r  a r e a s  
becam e a v a i l a b l e .
^  The e s t a b l i s h m e n t  p r o c e d u r e  was n o t  c l e a r l y  d e te r m in e d ,  b u t  i t  
may t a k e  s e v e r a l  fo rm s . On tw o o c c a s io n s  p a i r e d  b i r d s  w ere  se e n  f l y i n g  
t o  o p en  le d g e s  a s  i f  " i n s p e c t i n g "  t h e i r  m e r i t s  a s  t e r r i t o r i e s .  I n  b o th  
c a s e s  t h e  m a le  g a v e  a  s c re a m in g  c a l l  u p o n  l a n d i n g .  T h is  c a l l  i s  s i m i l a r  
t o  t h e  one  g iv e n  b y  a  m a le  i n  c o u r t s h i p  f l i g h t ,  when v e ry  e x c i t e d ,  o r  i n  
a n sw e r  t o  a n o th e r  m a le . I n  one o f  t h e s e  two c a s e s  a  m ale  on a  t e r r i t o r y  
150 y a r d s  aw ay a n sw e red  t h e  c a l l  and becam e v e r y  e x c i t e d .  C a l l s  w ere  
e x ch a n g ed  b e tw e e n  t h e  m a le s  tw ic e  m ore f o l lo w in g  t h i s ,  b u t  no f i g h t i n g  
was o b s e r v e d .
I n  a  t h i r d  c a s e  a  p a i r  o f  p ta rm ig a n  was o b s e rv e d  w a lk in g  to w a rd  
t h e  c e n t e r  o f  a  t e r r i t o r y  a l r e a d y  o c c u p ie d  b y  a n o th e r  p a i r  o f  b i r d s .  A 
few  m in u te s  l a t e r  sc re a m s  w e re  h e a rd  and t h e  r e s i d e n t  m ale  p u rs u e d  t h e  
i n t r u d i n g  m a le  i n  f l i g h t  some d i s t a n c e  fro m  t h e  t e r r i t o r y  b e f o r e  r e t u r n ­
i n g .  The new fe m a le  was e i t h e r  ig n o r e d  o r  n o t  s e e n  b y  th e  r e s i d e n t  
m a le .
From t h e s e  t h r e e  o b s e r v a t io n s  and t h e  r e g u l a r  o c c u r r e n c e  o f  new
m a le s  on  n ew ly  o pened  t e r r i t o r i e s  o r  p o t e n t i a l  t e r r i t o r i e s ,  I  p o s t u l a t e  
t h e  e s t a b l i s h m e n t  o f  t e r r i t o r i e s  t o  be  a s  f o l lo w s :
T he m a le  lo o k in g  f o r  a  s u i t a b l e  t e r r i t o r y ,  w h e th e r  i n  t h e  company 
o f  a  fe m a le  o r  n o t ,  v i s i t s  a v a i l a b l e  a r e a s  b o th  on t h e  w ing  and on f o o t .
I f  h e  d o e s  n o t  e n c o u n te r  a  r e s i d e n t  r i v a l  m a le  on  t h e  a r e a  e i t h e r  b y  
c o n t a c t  o r  r e s p o n s e  t o  t h e  " s c r e a m ,"  h e  o c c u p ie s  t h e  a r e a  t e m p o r a r i l y  o r  
p e rm a n e n t ly ,  d e p e n d in g  on i t s  s u i t a b i l i t y .  S in c e  m a le s  on  n o n -p e rm a n e n t 
t e r r i t o r i e s  w e re  o b s e rv e d  t o  a n sw e r c a l l s  o f  o t h e r  m a le s ,  i t  i s  assum ed 
t h a t  t h e y  t a k e  p o s s e s s i o n  o f  t h e  a r e a  im m e d ia te ly  upon  f i n d in g  i t  u n ­
o c c u p ie d .
O n ly  tw ic e  w e re  tw o m a le s  o b s e rv e d  on  t h e  sam e le d g e  w i th o u t  one 
a p p e a r in g  t o  b e  a  d o m in a n t r e s i d e n t  and d r i v i n g  o t h e r  m a les  aw ay . I n  
b o th  c a s e s  th e  m a le s  a p p e a re d  t o  b e  " t e s t i n g "  o r  e s t a b l i s h i n g  a  b o u n d a ry  
b e tw e e n  tw o a d j a c e n t  t e r r i t o r i e s .
From t h e  ab o v e  o b s e r v a t io n s  and la c k  o f  o b s e rv e d  f i g h t i n g ,  I  i n t e r -  
p r e t  t h e  e s t a b l i s h m e n t  o f  t e r r i t o r i e s  to  b e  p r i m a r i l y  a  " f i r s t - c o m e - f i r s t -  
s e r v e d " o p e r a t i o n ,  r a t h e r  t h a n  t h e  r e s u l t  o f  dom inance  o r  t h e  outcom e o f  
a  f i g h t  b e tw e e n  two m a le s .
^ i n t e n a n c e
jTime and a r e a . The t h i r t y - t h r e e  t e r r i t o r i e s  a r e  d iv id e d  i n t o  t h r e e  
c a t e g o r i e s :  t h o s e  m a in ta in e d  c o n t in u o u s ly  (# 1 ,  3 ,  7 ,  8 ,  9 ,  12 ) ; t h o s e
m a in ta in e d  i n t e r m i t t e n t l y  ( # 2 ,  4 ,  5 , 1 4 , 1 5 , l 6 ,  1 7 , 1Ô, 2 0 , 2 2 , 2 ? ) ;  and 
t h o s e  e s t a b l i s h e d  b r i e f l y  o r  m a in ta in e d  o n ly  t e m p o r a r i l y  (# 6 ,  1 0 , 1 1 , 1 3 , 
1 9 , 2 1 , 2 4 , 2 5 , 2 6 , 2 8 , 2 9 , 3 0 , 3 1 , 32 ,  3 3 ) .
Of t h e  s i x  c o n t in u o u s ly  o c c u p ie d  t e r r i t o r i e s ,  t h e  l o n g e s t  o c cu p a ­
t i o n  p e r io d  was f o r t y - t w o  d a y s  ( # l ) ,  t h e  s h o r t e s t  t e n  d a y s ,  and  th e
; -4 o y
a v e r a g e  a lm o s t  tw e n ty  d a y s  ( s e e  T a b le  IV )*  F o u r o f  t h e s e  s i x  m a le s  
ch an g ed  t h e  l o c a t i o n  o f  t h e i r  t e r r i t o r i e s  to w a rd  t h e  m id d le  o f  t h e  
t e r r i t o r i a l  p e r i o d .  T h re e  o f  t h e s e  f o u r  ch an g ed  t e r r i t o r i e s  w ere  
o c c u p ie d  o n ly  t e m p o r a r i l y  and  f i n a l l y  a b an d o n e d . The f o u r t h  ( # l a  and  
l b )  was o c c u p ie d  t e m p o r a r i l y  fo l lo w e d  b y  r e o c c u p a t io n  o f  t h e  o ld  t e r r i ­
t o r y  w i th  a  new f e m a le .  I n  each  o f  t h e s e  f o u r  c a s e s  t h e  ch an g e  c a n  b e  
r e l a t e d  t o  t h e  i n f l u e n c e  o f  t h e  fe m a le  o f  t h e  p a i r .  I n  tw o c a s e s  t h e  
fe m a le  l e f t  t h e  t e r r i t o r y  o f  t h e  m ale  f o r  n e s t i n g  e ls e w h e re  ( l b  and 1 2 b ) ;  
i n  o n e  c a s e  t h e  fe m a le  w as k i l l e d  ( 7 ) ;  and  i n  t h e  l a s t  t h e  fe m a le  
a b an d o n ed  one m a le  * s  t e r r i t o r y  ( ô )  f o r  a n o th e r  and t h e  m ale  s u b s e q u e n t ly  
_ o c c u p ie d  a  n e a rb y  new a r e a  (Ô a) w i th  a  new fe m a le .  I t  w ould a p p e a r  
fro m  t h e s e  o b s e r v a t io n s  t h a t  t h e  m ale  o c c u p ie s  a  f a i r l y  f i x e d  t e r r i t o r y ,  
b u t  t h a t  t h e  t e r r i t o r y  may c h an g e  i f  t h e  m a le  t a k e s  on  a  new m a te . The 
fe m a le ^ s  a d h e re n c e  t o  t h e  t e r r i t o r y  i s  w e ak e r t h a n  t h a t  o f  t h e  m a le .
A re a s  c o n s id e r e d  t o  b e  i n t e r m i t t e n t l y  o c c u p ie d  had  o b se rv e d  u s e  
a t  l e a s t  tw o t im e s  f o r  a  t o t a l  o f  a t  l e a s t  f o u r  d a y s .  Of t h e  e le v e n  
i n t e r m i t t e n t l y  o c c u p ie d  a r e a s ,  t h e  l o n g e s t  c o n tin u o u s  o c c u p a t io n  p e r io d  
w as f o u r  d a y s .  H ow ever, one t e r r i t o r y  (# 5 )  was o c c u p ie d  b y  tw o d i f f e r e n t  
m a le s  f o r  a  t o t a l  o f  f o u r t e e n  d a y s  o v e r  t h e  w ho le  t e r r i t o r i a l  p e r io d  o f  
a p p ro x im a te ly  f o r t y  d a y s .
A few  o f  t h e s e  t e r r i t o r i e s  ch an g ed  i n  s i z e  and  l o c a t i o n ,  t h e  m ost 
n o t a b l e  o f  t h e s e  b e in g  #5 w h ich  t r i p l e d  i n  s i z e  a s  a r e a  became a v a i l a b l e  
—“an d  a l s o  show ed some te m p o ra ry  c h a n g e s  i n  l o c a t i o n .  M ost a r e a s ,  h o w ev er, 
w e re  n o t  o c c u p ie d  lo n g  enough t o  show a  d i s t i n c t  p a t t e r n  o f  c h a n g e .
The r e m a in in g  f i f t e e n  t e r r i t o r i e s  w ere  o c c u p ie d  f o r  p e r io d s  o f  
f o u r  d a y s  o r  l e s s  and  n o t r e v i s i t e d  f o r  m ore t h a n  one  d a y . T h ese  a r e
—/f l—
t e r r i t o r i e s  o f  m in o r  im p o r ta n c e  an d  show  no p a t t e r n  o f  ch an g e  i n  a r e a  o r  
l o c a t i o n .
D e f e n s e . A c t io n s  c o n s id e r e d  t o  b e  d e f e n s e  o f  t h e  t e r r i t o r y  w ere  ob ­
s e r v e d  on  e le v e n  o c c a s i o n s .  A c tu a l  f i g h t i n g  b e tw e e n  m a le s  was o n ly  o b se rv e d  
on  t h r e e  o c c a s i o n s .  A l l  t h r e e  o f  t h e s e  c a s e s  w ere  i n  t h e  e a r l y  p e r io d  o f  
t e r r i t o r i a l i t y  w hen m a tin g  was t a k i n g  p l a c e  ( J u n e  1 9 , 2 3 , 25 ) w h ich  i s  
p r o b a b ly  t h e  p e r i o d  o f  m ost i n t e n s e  f i g h t i n g .  W eeden (MS) s u g g e s t s  t h a t  
t e s t i s  d e v e lo p m e n t i s  a t  i t s  maximum d u r in g  t h i s  p e r i o d .
Two o f  t h e  t h r e e  c a s e s  o f  f i g h t i n g  c o n s i s t e d  o f  t h e  r e s i d e n t  m a le  
d r i v i n g  o f f  a n  i n t r u d i n g  m a le . H ow ever, t h e  s t a t u s  o f  t h e  two m a le s  had  
n o t  b e e n  p r e v i o u s l y  d e te rm in e d  i n  one  c a s e .  The f i r s t  s ig n  o f  d e f e n s iv e  
a c t i o n  was t h e  "scream** c a l l  w h ich  was u s u a l l y  fo l lo w e d  b y  a  s h o r t  s e r i e s  
o f  lo u d  c lu c k s  v a g u e ly  r e s e m b l in g  a n  a m p l i f i e d ,  r e v e r s e d  c a l l  o f  t h e  
d o m e s tic  h e n .
The c a l l  o f  one  co ck  seem ed t o  e x c i t e  and  e l i c i t  im m e d ia te  r e t o r t  
b y  t h e  o t h e r ,  r e g a r d l e s s  o f  t h e i r  p o s i t i o n  a s  d o m in a n t , i n t r u d e r ,  o r  
r e s i d e n t .  H ow ever, i n  a l l  t h r e e  c a s e s  o f  o b s e rv e d  f i g h t i n g ,  one m ale  
a p p e a re d  fro m  t h e  b e g in n in g  t o  b e  d o m in a n t and  i n  tw o o f  t h e  t h r e e  c a s e s  
t h i s  was known t o  b e  t h e  r e s i d e n t  b i r d .  The s c r e a m - c a l l  o f  t h e  r i v a l  m ale  
was o b s e rv e d  t o  e l i c i t  a n  a t t a c k  b e h a v io r  fro m  t h e  r e s i d e n t  m ale  who f le w  
o r  r a n  r a p i d l y  s t r a i g h t  a t  t h e  r i v a l .  I n  tw o c a s e s  t h i s  r e s u l t e d  i n  t h e  
i n t r u d e r  t a k i n g  w ing  o f f  t h e  t e r r i t o r y ,  w i th  t h e  r e s i d e n t  m ale  i n  c lo s e  
p u r s u i t .
The p u r s u i t  f l i g h t  b e g a n  w i th  a  sc re a m  fro m  t h e  r e s i d e n t  m a le  and  
o c c a s i o n a l l y  one  fro m  t h e  i n t r u d e r .  F l i g h t  was s t r o n g  b u t  e r r a t i c ,  w i th  
t h e  p u r s u e d  b i r d  o f t e n  d o d g in g  a t t a c k s  i n  f l i g h t .  D i s t a n c e  c o v e re d  b y  t h e
—A.2—
p u r s u l t  f l i g h t  v a r i e d  an d  o f t e n  fo l lo w e d  a  som ewhat c u rv e d  p a th ,  b u t  i n  
t h e s e  o b s e r v a t io n s  i t  a v e ra g e d  s l i g h t l y  o v e r  one  h u n d red  y a r d s .  Once 
b o th  m a le s  w ere  o b se rv e d  t o  l a n d ,  fo l lo w e d  b y  a  s i n g l e ,  s h o r t ,  ru n n in g  
a t t a c k  b y  t h e  r e s i d e n t  m a le . H ow ever, m ore r e s i s t a n c e  by  t h e  i n t r u d e r  
may h a v e  b e e n  m e t, f o r  t h e  r e s i d e n t  th e n  to o k  o f f  w ith  a  sc ream  and  f le w  
d i r e c t l y  b a c k  t o  h i s  m ate  on  t h e  t e r r i t o r y .
The t h i r d  o b se rv e d  c a s e  o f  f i g h t i n g  b eg an  s i m i l a r l y  b u t  th e  i n t r u d ­
in g  m ale  w ould  n o t  le a v e  t h e  t e r r i t o r y  and  t r i e d  to  a v o id  th e  ru s h e s  o f  
t h e  d o m in an t b i r d .  At f i r s t  i t  a p p e a re d  t h a t  t h e  i n t r u d e r  was t r y i n g  to  
r e a c h  a  f e m a le  p ta rm ig a n  some tw e n ty  y a rd s  away on  th e  t e r r i t o r y .  H er 
s t a t u s  a s  a  r e s i d e n t  was u n d e te rm in e d ; sh e  s ta y e d  on t h a t  t e r r i t o r y  a t  
l e a s t  one d a y , b u t  was s e e n  on a n o th e r  m ale* s  t e r r i t o r y  a  few  d a y s  l a t e r .
A f t e r  t h r e e  o r  f o u r  ru s h e s  b y  t h e  dom in an t m ale  th e  i n t r u d e r  made 
a  few  b r i e f  a t t a c k s  o f  h i s  own, c r e a t i n g  t h e  o n ly  r e a l  b a t t l e  o b se rv e d  
d u r in g  t h e  e n c o u n te r .  The b a t t l e  l a s t e d  a p p ro x im a te ly  t h i r t y  se co n d s  and 
was c h a r a c t e r i z e d  b y  much sq u a w k in g , w in g - f la p p in g ,  and  jum ping a b o u t .
At t h e  end o f  t h i s  b r i e f  s k i r m is h  t h e  i n t r u d i n g  b i r d  su d d e n ly  to o k  f l i g h t  
w ith  t h e  r e s i d e h t  i n  c lo s e  p u r s u i t ,  l e a v in g  a  few  f e a t h e r s  b e h in d  a s  th e  
o n ly  e v id e n c e  o f  i n j u r y .
The i n t r u d i n g  b i r d  p ro v e d  t o  b e  v e r y  p e r s i s t e n t  and  le d  h i s  p u r s u e r  
i n  a  w ide  c i r c l e ,  t e r m in a t in g  on t h e  t e r r i t o r y  n e a r  th e  fe m a le . How ever, 
t h e  d o m in an t b i r d  la n d e d  w ith  a  sc ream  d i r e c t l y  b e h in d  t h e  i n t r u d i n g  b i r d  
and  a t t a c k e d  im m e d ia te ly .  T h is  t im e  t h e r e  was l e s s  r e s i s t a n c e  and a  
se co n d  p u r s u i t  f l i g h t  to o k  p l a c e  w i th in  a  m in u te .
The i n t r u d i n g  b i r d  r e tu r n e d  a g a in  t o  t h e  t e r r i t o r y  b u t  was soon  
d r iv e n  o f f  a s  b e f o r e .  T h is  p r o c e s s  was r e p e a te d  f i v e  t im e s  w h ile  th e  ob­
s e r v e r  was p r e s e n t ,  t h e  b i r d s  t a k i n g  m om entary  r e s t s  b e tw ee n  e n c o u n te rs
—4 3 “
in  th e  l a s t  "round.” A fter th e  f i f t h  p u rsu it f l ig h t  the  dominant male 
re tu rned  to  th e  t e r r i to r y  alone, landing near the female with a scream- 
c a l l  which aroused her from a re s tin g  pose and her seeming in d iffe ren ce  
to  the  previous th irty -m in u te  f ig h t .
During th is  f ig h tin g  the two males appeared completely obliv ious 
o f everything except th e  o th er male. Rain and s le e t  f e l l  continuously 
and in  th e  middle of th e  th ird  "round" on the  t e r r i to r y  I  approached the  
males with a hand-net to  capture them fo r  banding. N either b ird  seemed to  
n o tice  me u n t i l  I  was w ith in  e igh t or ten  fe e t  and then merely pursued 
each o th er in  a general d ire c tio n  away from me. When my attem pt on a 
running b ird  (th e  in tru d e r)  a t  a d is tan ce  of s ix  fe e t fa ile d  to  net him, 
th e  dominant male made an a ttack in g  run around me to  get a t  the o ther 
male. Both b ird s  were subsequently captured and banded, the  in trud ing  
male being re leased  f i r s t .  This male ran  about twenty fe e t  from me, 
ru ff le d  h is  fe a th e rs , and began to  rearrange them, showing much le ss  fe a r 
than  the  average re leased  b ird . When th e  dominant male was re leased  he, 
to o , ran only a few f e e t ,  then he spo tted  th e  o ther male and immediately 
a ttack ed , re su ltin g  in  the  fou rth  "round” and p u rsu it .
The s ig n ifican ce  of th i s  s ing le  s e r ie s  of events cannot be 
c le a r ly  determ ined, but the  fa c t  th a t  th e re  was a female presen t and th a t 
th is  same "in tru d in g " male was found occupying an extension of th is  $a#e 
t e r r i to r y  about e igh ty  yards from th e  "dominant" male two days la te r  may 
make th is  a somewhat complicated case .
A ll o f the  remaining e ig h t defense observations concerned sound 
s tim u la tio n  ra th e r  than th e  v isu a l s tim u la tio n  of f ig h tin g  recorded above. 
In  a l l  cases the  c a l l  of another male excited  the  re sid en t male to  the 
ex ten t of screaming back and g iv ing  "annoyance c lu ck s ."  Some males
f lic k e d  the  t a i l  and craned th e  neck in  the  d ire c tio n  of the sound•
These ac tio n s  are ty p ic a l  of d is tu rbed  b ird s  and were reg u la rly  shown 
toward th e  observer upon close approach or when being re leased  a f te r  
banding.
One m a le , e x c i te d  b y  a  r i v a l e s  c a l l ,  f le w  i n  t h e  d i r e c t i o n  o f  th e  
r i v a l  t o  a  h ig h  ro c k  j u s t  beyond th e  b o u n d a ry  o f  h i s  u s u a l  t e r r i t o r y  and 
gave  two lo u d  sc ream s from  t h e r e .  S t i l l  a n o th e r  m ale was o f f  h i s  o ld  
t e r r i t o r y  n e a r  h i s  n e s t in g  m ate  when he  h e a rd  a  sc ream  from  a  r i v a l  
m a le . He becam e e x c i te d  and  to o k  o f f  w ith  a  sc re a m , f l y i n g  d i r e c t l y  t o  
a  p ro m in e n t p o i n t  on  h i s  o ld  t e r r i t o r y  from  w hich  he  scream ed  a g a in .
^  O b serv ed  t e r r i t o r i a l  d e fe n s e  was evoked b y  e i t h e r  sound o r  s i g h t  
o f  t h e  r i v a l  m a le , w i th  s i g h t  p ro v o k in g  a c t u a l  f ^ h t i ^  and p u r s u i t . '  - -
The dominant males possessed no observable d iffe ren ce  in  physical 
s ta tu re  from o ther m ales, but two of them were observed to  have a w hiter 
or e a r l ie r  plumage phase than  the " in tru d in g "  r iv a l .  The males have a 
d is t in c t  black-and-w hite breeding plumage a t  the  peak of t e r r i t o r i a l i t y  
which appears to  be an a rre s te d  molt from w in ter to  summer plumage. As 
th e  l a t e r  phase of t e r r i t o r i a l i t y  begins (about th e  time the  hens are 
lay ing , th e  f i r s t  of Ju ly  in  1959), th e  males begin to  lose  more and 
more o f th e  white w in ter fe a th e rs  and by the  end of the period are  be­
ginning to  show autumn fe a th e rs . The w hiter b ird s  a re  th e re fo re  probably 
c lo se r  to  the  middle of th e i r  in d iv id u a l t e r r i t o r i a l  periods and the  peak 
of t e s t i s  development. This suggested re la tio n sh ip  i s  based on Weeden*s 
(ms) fin d in g  th a t  t e s t i s  s iz e  of male W hite -ta iled  Ptarmigan reaches 
maximum a t  the  time the  hen i s  lay ing eggs, about June f i r s t  in  h is  
study , and declines th e re a f te r .  A re la tio n sh ip  between the w hiter b irds 
and th e  more dominant, t e r r i t o r i a l  in d iv id u a ls  may th e re fo re  be p resent
' ^ i
but i s  not adequately  supported by th e  sm all sample of observations in  
th i s  study .
^  No defense a c t iv i ty  was observed which was d irec ted  a t  anything 
o th er than male ptarm igan. S trange female ptarmigan were ignored or 
sometimes even courted . One case of a male with two females on h is  
t e r r i to r y  was observed. No defense by the  female on a male^s te r r i to r y  
was observed d irec te d  toward e i th e r  male or female ptarmigan, or toward 
o ther anim als. Contacts were observed between t e r r i t o r i a l  male ptarmigan 
and hoary marmots, ground s q u ir re ls ,  chipmunks, and man. Nutcrackers 
robb ins, rosy  fin ch e s , and herm it th rushes were observed on ptarmigan 
t e r r i t o r i e s .  P ip its  and white-crowned sparrows even nested on occupied 
t e r r i t o r i e s .  Male ptarmigan paid no a tte n tio n  to  any of these  animals 
and even ignored a wolverine and a g r iz z ly  bear which in  each case was 
w ith in  t h i r t y  f e e t .  However, t e r r i t o r i a l  males were observed to  duck 
fo r  cover a t  the  approach of a golden eagle o r a th rea ten ing  o tse rv e r.
Changes in  defense and reoccupation . Two males occupied t e r r i ­
to r ie s  s u f f ic ie n t ly  long (over tw enty-eight days) fo r  changes in  degree 
of defense to  be observed. One male which drove away another in  a 
p u rsu it f l ig h t  o f over one hundred yards on June 19 became very defensive 
a t  the  sound of a c a l l  on June 25* However, he to le ra te d  another male on 
th e  edge of h is  t e r r i to r y  with h is  old mate on Ju ly  4 and had lo s t  h is  
female to  another male*s t e r r i to r y  by Ju ly  7. This same male had a few 
autumn fe a th e rs  by Ju ly  14 and was replaced by another p a ir  on h is  t e r r i ­
to ry  Ju ly  16.
The o ther male had a considerab ly  l a t e r  t e r r i t o r i a l  cycle , but th is  
may have been because he obtained a second mate. This male defended h is
t e r r i t o r y  c o n s is te n tly  from June 14 to  June 2Ô when he l e f t  the t e r r i ­
to ry  in  company of h is  mate which was e s tab lish in g  a nest on another 
ledge. He defended her (a t  h e r c a l l )  from another female (see Page5S) 
and showed defensive responses to  male c a l l s ,  once f ly in g  back to  the  
old t e r r i to r y  to  defend i t .  A fte r h is  old mate began incubating he was 
again seen on h is  t e r r i t o r y  with th e  above ^ in trud ing” female as a 
second mate from Ju ly  4 to  16. During th is  period he was observed to 
respond to  a r iv a l  c a l l  once. From Ju ly  17 to  24 he was not seen on h is 
t e r r i to r y  and was observed once one hundred yards away from i t .  On Ju ly
25 h is  second mate was observed on another male*s t e r r i to r y ,  but on Ju ly
26 he was observed a f in a l  time with s t i l l  another female. However, 
when th i s  l a s t  observation  was made th e  male was o ff  h is  old te r r i to r y .
^  In s u f f ic ie n t  inform ation i s  av a ilab le  to  determine changes in  de­
fense by m ales, bu t a dec lin e  in  defensiveness, possib ly  co rre la ted  with 
t e s t i s  s iz e  and re la te d  plumage, i s  suggested.
Two males occupied old t e r r i t o r i e s  with new females a f te r  th e ir  
f i r s t  mates had l e f t  th e  a rea . Two o thers occupied new te r r i to r i e s  with 
new fem ales. This re-m ating may re a c tiv a te  t e r r i t o r i a l  behavior and 
p o ssib ly  a r r e s t  t e s t i s  dec line  a t  le a s t  tem porarily .
No occupation of t e r r i t o r y  was observed other than during the 
mating period . However, in  ea rly  September when la rge  flopks were seen 
to g e th e r and on the  l a s t  day of observation , October 4 , an increase  in  
screaming by male ptarmigan was noted and some excitement of one male by 
the  c a l l  of another was observed. The s ig n ifican ce  of these  changes could 
not be determ ined.
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T e r r l to r ia l  Use
Table VII shows the  observed use of th e  th ir ty - th re e  areas desig ­
nated as te r r i to r ie s * . *“Only twenty-two d if fe re n t males occupied the th ir ty -  
th ree  areas because of movements between t e r r i t o r i e s .  More su ita b ly  lo ­
cated a rea s , or those where female ptarmigan were p re sen t, are suggested 
causes o f th ese  movements.
An average of 5.27 observed days of t e r r i t o r i a l  use per male was 
recorded. Each t e r r i to r y  was occupied an average of 3.51 observation- 
days by males and 1.93 days by fem ales^for a t o t a l  observed ptannigan-day- 
use of 5.45 per t e r r i t o r y .  Fourteen d if fe re n t females were observed on 
these  t e r r i t o r i e s  and each spent an average of 4.57 observed days on 
them. The t o t a l  period during which ptarmigan were observed on the 
t e r r i t o r i e s  varied  from forty-tw o days on the most-used te r r i to r y  to  a 
-s in g le  day o f observed occupation on some temporary a rea s . The average 
observed period  of use fo r  the th i r ty - th re e  areas was 9.18 days.
Data on th e  average amount of the  day spent by a male on h is  t e r ­
r i to r y  i s  very  incomplete because few complete days of observation were 
made on a s in g le  in d iv id u a l. In  th ree  separate  cases males were observed 
continuously fo r  over e igh t hours on th e i r  t e r r i t o r i e s .  A ll th re e  males 
moved only a sho rt d is tan ce  -  about one hundred fe e t  -  during th is  
period , each had a mate with him, and n e ith e r  the  male nor the  female 
moved much, both being constan tly  w ith in  approxim ately ten  fe e t  of each 
o th e r. P eriodic  feeding and re s t in g  of both b ird s  a t  f i f te e n  to  th i r ty  
minute in te rv a ls  was c h a ra c te r is t ic  of each of the  th ree  observations, 
and many o ther sh o rte r  observa tions. Many males were re-observed as 
many as f iv e  tim es during a day and i f  the above p a tte rn  of l i t t l e
TABLE VIIo Observed use of te r r i to r ie s  by ptarmigan at Logan Pass in 1959
Tèfr.
No. Using Dates Observed
Total
Days Using_ _Dates Observed
Total
Days
Grand 
Total Use 
in  Days* Remarks
1, la , 
lb
511 6/14,16,19,23,
26,28,29,30
7/1 ,2 ,4 ,6 ,8 ,9 ,
14,15,16,26
18 505
519
6/16,22,23,28, 
29,30 7/1
6/30 7/1.2.4,
6, 8, 9, 14, 15,16
8
10
36
(42)
505 nested a t lb 
s ta rtin g  6/28
area 1 reoccupied 
with 519 7/2
2, 2a 501 6/15 7/6,7,16 4 502,532 6/15 #32 7/16 2
(1 ea,)
8(30) 7/16 observation 
of -pair on 2a
? 7/3 1 506 7/3 1 unknown male with
506
3 503,07 6/16,19,20,26
6/19
4 + 1 504,06 6/16,19,20,26
6/19
4 + 1 10(11) pair 6 & 7 "in ­
truded* 6/19
4 509 6/20,28 2 2(9)
5,
5a,b
508,18
555
6/20,28 7/2,7, 
15,17,22,25
7/31
1 + 7 
1
519 7/25 1 10
(41)
variable boundaries 
of these areas
6 510 6/21 1 506 6/21 1 2(1)
7, 7a 513 6/23,25,30 7/2 4 517, U 6/ 23,25 6/25 3 7(9) 517 k illed  in
I
laying condition
TABLE V II (co n tin u ed )
T e rr ,. 
No# Using Dates Observed
Total
Days Using Dates Observed
Total
Days
Grand 
Total.Use 
in  Days* Remarks
8, 8a 516 6/23,25 7 /2 ,6 ,7 , 
8,13,16,17
9 514 6/23 1 18 515 & 516 
figh ting  on 6/23
515 6/23,25 2 504 7/6,7,8,13,16,17 6 (24) 8a used by 516 
& 504 7/6-17
9 503 6/26,30 7 /l,2 ,3 , 
4 ,7 ,8 ,9
9 504 6/26,30 7/4 3 12(14) th is  area may be 
an extension of 
#3
10 518,20 6/28/6/28 2 519 6/28 1 3(1)
11 520 6/28 1 519 6/28 1 2(1)
12a,b 510 6/29,30 7 /l,3 ,6 , 
7,8,10 ,
8 521 6/29,30 7/1, 
3 ,6,7,8,9,10
9 17(12) moved to 12b to 
nest 7/7
13 522 7/3 1 1(1)
14,
14a
523,26 7/3/7/9 2 2(1)
15a 511 7/4,6,U ,15,24 5 504,519 7/4 7/6,14,15 1 + 3 12
531,503 7/16/7/19 1 + 1 530 7/16 1 (20)
16 509 7/6 1 1(1)
TABLE V II (c o n tin u e d )
Grand
Terr.
Ko. Usine Dates Observed
Total
Days Usine Dates Observed
Total
Days
Total Use 
in Days* Remarks
17 > 501 7/6,29 2 2(23)
18,18a 524 7/7/8,13 3 3( 6)
19 525 7/7 1 K 1)
20 501,523 7/7,9/7/13 2 + 1 3( 6)
21 ? 7/7 1 1( 1) not caught
22 509 7/8,9 2 506 7/15 1 3( 7)
23a 507 7/8,9,13 3 527 7/3.3 1 4( 5)
24 518 7/8 1 K 1)
25 525 7/9 1 K 1)
26 510,501 7/10 7/15 1  ̂ 1 2( 5)
27,27a 522,524
525
both 7/12 7/ 15, 
20
2 + 2 529 7/ 15,20 2 6(8 ) 522 and 524 
conflicted and 
le f t  7/12
28 522 7/13 1 1( 1)
29 528 7/13 1 K 1)
30 508 7/20 1 506 7/20 1 2( 1)
IUt01
TABLE V II (c o n tin u e d )
Terr.
No. Using Dates Observed
Total
Davs Using Dates Observed
Total 
.Days ..
Grand 
Total Use 
in  Days-*- Remarks
31 518 7/20
32 518,520 7/20 7/31
1
1 + 1 538 7/20 1
K  1)
3(11) may be continu­
33 540 7/21 1 539 7/21 1 2( 1)
ous with 31
TOTAL 22 6/14-7/31 116 14 6/15-7/25 64 180 days period
AVERAGE per male 5.27 per female 4.57 5.45 9.18
per te r r ito ry 3.51 per te rr ito ry 1.93
Ivn
V
•«■Figures in  p a re n th e se s  re p re s e n t  p e rio d  o f days d u rin g  which use  occu rred
movement i s  t y p i c a l ,  th e n  m ale  p ta rm ig a n  on w e l l - e s t a b l i s h e d  t e r r i t o r i e s  
spend  a lm o s t  a l l  o f  t h e i r  t im e  on th e s e  a r e a s ,  d o in g  r e l a t i v e l y  l i t t l e  
m oving d u r in g  a  d a y  o r  even  a  p e r io d  o f  s e v e r a l  d a y s .
^ I n  e a r l y  and  l a t e  p a r t s  o f  t h e  t e r r i t o r i a l  p e r io d  m ales w ere ob­
s e rv e d  to  sp en d  m ore t im e  o f f  t h e  t e r r i t o r i e s .  I n  th e  e a r l y  p e r io d  food  
re q u ir e m e n ts  may n o t b e  m et on t h e  t e r r i t o r y  due  t o  abundance  o f  snow .
I n  m id -Ju n e  p a i r s  o f  p ta rm ig a n  w ere  tw ic e  fo llo w e d  b y  t h e i r  t r a c k s  i n  th e  
snow a s  t h e y  made c i r c u i t o u s  t r i p s  e x te n d in g  a b o u t one h u n d red  y a rd s  from  
t h e  t e r r i t o r i e s .  T hese  t r i p s  i n d i c a t e d  e x te n s iv e  f e e d in g  by  th e  p a i r  on 
i n s e c t s  b low n o n to  t h e  snow . By m id - J u ly ,  th e  m a jo r i t y  o f  t e r r i t o r i a l  
m a les  w ere  s h i f t i n g  a r e a s  and  s p e n d in g  much l e s s  c o n tin u o u s  t im e  on t h e i r  
t e r r i t o r i e s  th a n  t h e y  d id  two weeks e a r l i e r .
E v en in g  f l i g h t s ,  u s u a l l y  o f  a  c o u r t s h ip  n a t u r e ,  may t a k e  b o th  th e  
m ale  and  fe m a le  p ta rm ig a n  o f f  t e r r i t o r i e s  f o r  a  few  m in u te s ,  a s  may t h e  
s i m i l a r  dawn f l i g h t s .  H ow ever, i t  was n o t  d e f i n i t e l y  e s t a b l i s h e d  t h a t  t h e  
m ales  w h ich  t a k e  t h e s e  f l i g h t s  a r e  n e c e s s a r i l y  th o s e  o ccu p y in g  a  t e r r i t o r y .  
O n ly  once  was a  m ale  p ta rm ig a n  o c c u p y in g  a  p e rm an en t t e r r i t o r y  o b se rv e d  to  
f l y  a t  d u s k .  T h is  m ale  was n o t  o b se rv e d  l a t e r  t h a t  e v e n in g , b u t  o c c u p ie d  
t h e  t e r r i t o r y  t h e  f o l lo w in g  m o rn in g , and  had  p ro b a b ly  r o o s te d  on th e  a r e a .  
One o t h e r  m a le , o c c u p y in g  a  te m p o ra ry  t e r r i t o i y ,  d i s a p p e a re d  from  t h a t  
l o c a t i o n  a t  d u sk  and had  n o t r e tu r n e d  one h o u r l a t e r  a f t e r  d u s k , and  
p ro b a b ly  l e f t  p e rm a n e n t ly .
•^F rom  t h e s e  few  o b s e r v a t io n s  I  s u g g e s t  t h a t  m ale  p ta rm ig a n , o ccu p y in g  
t e r r i t o r i e s  o t h e r  th a n  j u s t  t e m p o r a r i l y ,  sp en d  p r a c t i c a l l y  a l l  d a y  on them , 
p a r t i c u l a r l y  d u r in g  t h e  p e a k  o f  th e  t e r r i t o r i a l  s e a s o n .  They le a v e  o n ly  
i f  fo o d  o r  o t h e r  r e q u ir e m e n ts  a r e  n o t  m et on  th e  a r e a  o r  p o s s ib l y  f o r  
dawn and  d u sk  c o u r t s h ip  f l i g h t s ,  w h ich  i n  e i t h e r  c a s e  w ould b e  o n ly  f o r  a
few  m in u te s .
C e r ta in  a r e a s  w i th in  t e r r i t o r i e s  g e t  m ore i n t e n s i v e  u se  th a n  
o t h e r s .  I n  o v e r  h a l f  t h e  t e r r i t o r i e s  f a v o r i t e  f e e d in g  and lo o k o u t
p o i n t s  w ere  d e te rm in e d .  M ale b i r d s ,  and o c c a s io n a l ly  t h e i r  m a te s , would
 .  -  -
p ic k  c e r t a i n  l o c a t i o n s  among ro c k s  w here  t h e y  w ould commonly r e s t  f o r  
p e r io d s  o f  f i f t e e n  t o  f o r t y  m in u te s  a t  r e g u l a r  i n t e r v a l s  d u r in g  th e  d a y . 
The same d a y tim e  r e s t i n g  l o c a t i o n s  w ere  p ro b a b ly  u se d  a s  n ig h t  r o o s t s .  
O nly o nce  was a  b i r d  o b se rv e d  a f t e r  d a rk  and h e  was i n  a  l o c a t i o n  u sed  
d u r in g  t h e  d a y . I n  a d d i t i o n ,  t h e  r e s t i n g  l o c a t i o n s  o f  m ales  w ere u s u a l ly  
i n  a  p o s i t i o n  w i th  good v i s i b i l i t y  o v e r  a t  l e a s t  p a r t  o f  t h e  t e r r i t o r y .
I n  t h r e e  a r e a s  t h e r e  w ere  p ro m in e n t ro c k s  w hich o v e rlo o k e d  a t  l e a s t  h a l f  
o f  th e  a r e a .  The ro c k s  w ere  u se d  o c c a s io n a l ly  by  m a le s ;  once  a  m ale  f le w  
t o  h i s  " lo o k o u t  ro c k "  t o  sc ream  an  an sw er t o  a  r i v a l c a l l . ^  I n t e n s iv e ly  
u se d  f e e d in g  a r e a s  w ere  th o s e  w hich  had  t h e  m ost m o is t ,  young v e g e t a t i o n ,  
b u t  t h e  v e g e t a t i o n  was n o t a n a ly z e d  i n  d e t a i l . ^  On some t e r r i t o r i e s  th e s e  
f e e d in g  a r e a s  change much m ore o f t e n  th a n  on t e r r i t o r i e s  w hich have  more
■l 4 . \ » \  ' . (
p erm an en t m o is tu r e  s o u r c e s .  ’ ' ’ V • ' ' ' ' ' ' *
MATING BEHAVIOR
F o rm a tio n  o f  t h e  P a i r
M a tin g  a p p e a rs  t o  h av e  two m ain  p r e l im in a r y  a c t i v i t i e s ,  th e  dawn 
and d u sk  c o u r t s h ip  f l i g h t s  and  th e  v i s i t i n g  o f  t e r r i t o r i e s  by  lo n e  f e ­
m a le s .  A lth o u g h  m a le s  u s u a l l y  e s t a b l i s h  t e r r i t o r i e s ,  s e v e r a l  p a i r  o f  
p ta rm ig a n  w ere  o b se rv e d  e s t a b l i s h i n g  t e r r i t o r i e s  a f t e r  th e y  w ere  a l r e a d y  
p a i r e d .  T h is  s u g g e s ts  t h a t  a t  l e a s t  p a r t  o f  t h e  p o p u la t io n  p a i r s  w ith o u t 
r e s p e c t  t o  t e r r i t o r i a l i t y ,  p o s s ib l y  a s  a  r e s u l t  o f  c o u r t s h ip  f l i g h t s  o n ly . 
The c o u r t s h ip  f l i g h t s  a r e  d is c u s s e d  be low  w ith  o th e r  m a tin g  d i s p l a y s .
F ou r lo n e  fe m a le s  w ere  o b se rv e d  v i s i t i n g  t e r r i t o r i e s .  Each o f  
t h e s e  f o u r  had  d i s t i n c t l y  d i f f e r e n t  p a t t e r n s  o f  p a i r i n g  w ith  m a le s . T hree  
o f  t h e s e  w ere  o b se rv e d  v i s i t i n g  t e r r i t o r i e s  o c c u p ie d  b y  a l r e a d y  p a i r e d  
m ales  and s u b s e q u e n t ly  w ere  o b se rv e d  on  o t h e r  t e r r i t o r i e s .  I  assum e t h a t  
c e r t a i n  a t t r a c t i o n s  a r e  p r e s e n t  on t e r r i t o r i e s  i n  a d d i t i o n  to  th e  m ale 
w h ich  may c a u s e  fe m a le s  t o  v i s i t  t h e s e  a r e a s .  Thus a  lo n e  fe m a le  v i s i t ­
in g  a  t e r r i t o r y  on w hich  a  fe m a le  i s  a l r e a d y  p r e s e n t  may be  m e re ly  a  con­
se q u e n c e  o f  v i s i t i n g  t h e  m ore s u i t a b l e  a r e a s .  On th e  o th e r  h an d , p e rh a p s  
t h e  m a les  W iich  occupy  t h e s e  a r e a s  a r e  m ore s e x u a l ly  a t t r a c t i v e .  I  sug ­
g e s t  t h a t  t h e s e  o c c u r r e n c e s  a r e  a  f u n c t io n  o f  b o th  f a c t o r s .  E v id e n ce  f o r  
t h i s  i s  ( l )  t h e  i n s t a n c e s  o f^ p ly g a m y  o r  seco n d  m a tin g  l i s t e d  b e lo w ; (2 )  
l a r g e r  num ber o f  fe m a le  v i s i t s  and  p a i r i n g s  on c e r t a i n  l a r g e ,  e a r l y -  
e s t a b l i s h e d  t e r r i t o r i e s ;  and  (3 )  one  c a s e  i n  w hich a  v i s i t i n g  p a i r  o f  
b i r d s  a r r i v e d  n e a r  a  w e l l - * e s ta b l is h e d  t e r r i t o r y  and th e  fem a le  l e f t  h e r  
com panion  t o  s u b s e q u e n t ly  c o p u la te  and  p a i r  w ith  t h e  m ale o f  th e  t e r r i ­
t o r y  a f t e r  h i s  o r i g i n a l  m ate  had  n e s t e d .  The o r i g i n a l  accom panying m ale
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was not observed to  be driven  away by th e  re s id en t male.
Two a d d i t i o n a l  fe m a le s  w ere  o b se rv e d  on d i f f e r e n t  t e r r i t o r i e s  
l a t e  i n  t h e  s e a s o n  i n  w h a t a p p e a re d  to  be  a  second  p a i r i n g  a f t e r  l o s s  o f  
n e s t s .  One o f  t h e s e  fe m a le s  was o b se rv e d  w ith  h e r  o r i g i n a l  m ate  f o r  two 
d ay s  a f t e r  h e r  r e a p p e a ra n c e  from  n e s t in g  f o r  a  weejc. She had a  w e l l -  
d e f in e d  b ro o d  p a tc h  a t  t h i s  t im e .  H er o ld  m ate  was b e g in n in g  t o  a c t  l e s s  
a g g r e s s iv e l y  b y  t h i s  t im e  and was p ro b a b ly  l e s s  s e x u a l ly  a t t r a c t i v e ,  
c a p a b le ,  o r  b o th .  T h is  fe m a le  was se e n  on a  n e a rb y  m ale^s t e r r i t o r y  f o r  
p a r t  o f  one d a y  and th e n  p a i r e d  w ith  a  m ale  on a  d i s t a n t  (one  and on e - 
h a l f  m i le s )  t e r r i t o r y  w here  sh e  rem ain ed  f o r  tw e lv e  d a y s .
— S e l e c t i o n  o f  a  m a te , a s  s u g g e s te d  a b o v e , u s u a l l y  t a k e s  p la c e  
e a r l y  i n  t h e  s e a s o n  th ro u g h  c o u r t s h ip  f l i g h t s  and l a t e r  th ro u g h  th e  
v i s i t i n g  o f  o c c u p ie d  t e r r i t o r i e s  o f  e i t h e r  p a i r e d  o r  u n p a ire d  m a le s . 
H ow ever, f o rm a t io n  o f  a  p a i r  o c c u rs  i n  some b i r d s  d u r in g  c o u r t s h ip  f l i g h t s  
and no t e r r i t o r y  i s  s u b s e q u e n t ly  v i s i t e d  and p o s s ib l y  th e  r e v e r s e  s i t u ­
a t i o n  o c c u r s .  Thus i n s u f f i c i e n t  in f o r m a t io n  i s  a v a i l a b l e  to  d e te rm in e  th e  
r e l a t i v e  im p o r ta n c e  o f  c o u r t s h ip  f l i g h t s ,  t e r r i t o r i a l i t y ,  and a  com bina­
t i o n  o f  t h e  two i n  p a i r  f o r m a t io n .
The re a s o n s  f o r  t h e  s e l e c t i o n  o f  a  p a r t i c u l a r  b i r d  a s  a  m ate b y  a  
— fe m a le  a r e  d i f f i c u l t  to  d i s c e r n ^  C o u r ts h ip  f l i g h t s  p ro b a b ly  s t a r t  i n  May. 
I n  t h e  l a t e r  s t a g e s  o f  p a i r i n g  and t e r r i t o r i a l i t y  w hich  w ere o b s e rv e d ,
A
more females frequented t e r r i t o r i e s  which were la rg e  and contained a com­
b in a tio n  of permanent water and o th er "p referred" h a b ita t fa c to rs  (see 
page 37)* In  ad d itio n , the  males occupying these  areas appeared somewhat 
dominant but were a lso  probably those nea rest th e  peak of breeding con­
d i t io n . The female a c tu a lly  paired  with a male may be the  f i r s t  one who 
accepts him and thus produces a s i tu a t io n  of mutual a t t r a c tio n .
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The P a ir  Bond
Four p a irs  were observed fo r  periods of over ten  days and an 
average of e i ^ t  observations were made on each p a ir  (see Table V III) .
In  these  four cases the  p a ir  bond was of g rea t s tren g th . N either member 
of th e  p a ir  was observed with another ptarmigan during the  period and 
ra re ly  were the  b ird s  over f i f te e n  fe e t a p a rt.
Defense of the female was c le a r ly  shown by a l l  four males. Twice 
o ther males were driven away from th e  t e r r i t o r i e s  and the  male returned 
to  the  female^s side  with a c a l l  which seemed to  strengthen the bond, the 
p a ir  remaining close to g e th e r fo r some time a f te r .  When I  approached a 
p a ir ,  th e  male almost in v a riab ly  would make him self conspicuous f i r s t  by 
standing up, craning the neck and f l ic k in g  the t a i l  in  ty p ic a l ac tion  
which I  have termed the  "annoyance reac tion"  and which i s  o ften  accompanied 
by a v ib ran t low clucking. The male ra re ly  moved f a r  from h is mate, even 
when pushed, and o ften  seemed to  t r y  to  keep between the observer and the  
female. Once Wien both members of the  p a ir  were d istu rbed  a t a time Wien 
the  female was beginning to  n e s t, th e  male showed such a strong defense 
th a t  I  had to  push him out of the  way with a s tic k  or my foot in  order to  
follow  th e  re tr e a t in g  fem ale. —These in d ica tio n s  of a strong p a ir  bond, 
a t  le a s t  in  p a irs  occupying t e r r i t o r i e s ,  are in  keeping with the  few pub­
lish ed  observations on paired  W hite-ta iled  Ptarmigan (Packard, 1945; 
Bradbury, 1915) and c e r ta in  observations on th e  rock ptarmigan (Bent,
1932).
— The fo u r p a irs  of ptarmigan observed fo r  these  long periods a l l
performed almost every a c t iv i ty  to g e th e r. None of th ese  were observed 
continuously  from dawn to  dusk, but long periods of observation ind icated
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t h e i r  d o in g  p r a c t i c a l l y  e v e r y th in g  t o g e t h e r  and u s u a l ly  a t  t h e  same 
t im e .  F o r  ex am p le , one p a i r  was w a tch ed  f o r  se v en  c o n tin u o u s  h o u rs  
d u r in g  w hich  f e e d in g  and  r e s t i n g  p e r io d s  c o rre sp o n d e d  c l o s e l y .  When one 
b i r d  moved i n  a  p a r t i c u l a r  d i r e c t i o n  f o r  o v e r  a  few  f e e t  th e  o th e r  soon  
fo l lo w e d .
C ertain  responses (o th er than the  defense mentioned above and the 
d isp lays below) between th e  two members of the  p a ir  were observed but not 
o ften  enough to  determ ine th a t  they were unique to  paired b ird s . These 
are  a low cluck in d ic a tin g  a good source of food (apparently  not the  same 
as th a t  used by the  hen in  teaching the  chicks to  feed ), a clucking given 
a t the  approach of an enemy, and a so r t of squawk given by the hen defend­
ing her nest from another hen (see Page58) which induced immediate a s s is ­
tance from th e  male in  d riv ing  the  o ther b ird  away. In  the  l a t t e r  ac tion , 
the  male did not respond negatively  to  the  o ther female u n t i l  hearing h is 
mate c a l l  or hearing the  associa ted  sound of c o n f lic t between the  two fe ­
males.
D u ra t io n  o f  P a i r in g
Table VI shows records of f iv e  males (including the  four discussed 
above) observed to  be mated to  hens fo r  periods ranging from th ree  to  
e i^ t e e n  days, th e  average period being over twelve days. In  the  case of 
the  sho rt period , th e  male may have been paired  much longer beforehand 
and probably would have remained so longer afterw ard had not h is  mate been 
k il le d  on the  th ird  observation  day. She was ready to  lay  eggs a t th is  
tim e. This same male had another female with him a t  the  time of h is  mate*s 
dea th , but th e  second female d id  not remain in  th e  a rea . In  th e  f iv e  
cases the  end of the  period  of p a irin g  came e i th e r  when the  female l e f t
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t h e  t e r r i t o r y  o r  was k i l l e d ,  o r  when sh e  b eg an  in c u b a t in g  eggs and th u s  
was a l s o  no lo n g e r  a b le  t o  accom pany th e  m a le .
^  TABLE V I I I . P a i r in g  o f  p ta rm ig a n  on t e r r i t o r i e s a t  Logan P ass
T e r r i t o r y M ale Fem ale O b s e rv a tio n s P e r io d Remarks
1 511 505 8 l6  d a y
3,9 503 504 3,4 8 + 10 n e s t  d e s tro y e d
7 513 517 2 3 d ay fe m a le  k i l l e d
8 516 504 6 12 d ay
12 510 521 9 12 d ay
AVERAGE 8 12
— F o llo w in g  t h e  end o f  p a i r i n g ,  some m ales  l e f t  t h e i r  t e r r i t o r y
im m e d ia te ly , b u t  some m a in ta in e d  i t  f o r  a  s h o r t  t im e  lo n g e r  w i th o u t ,  how­
e v e r ,  o b t a in in g  a n o th e r  m a te . Two m ales  w ere  a b le  to  p ro lo n g  t h e i r  t e r ­
r i t o r i a l i t y  w ith  a  seco n d  m a te .
I n  a n o th e r  c a s e ,  two fe m a le s  and t h e  r e s i d e n t  m ale o f  a  t e r r i t o r y  
w ere  w i th in  s i x  f e e t  o f  e ac h  o t h e r  when f i r s t  o b s e rv e d . T here  a p p e a re d  
t o  b e  no c o n f l i c t  b e tw een  t h e  two fe m a le s  a l th o u g h  th e y  w ere  o b se rv e d  
t o g e t h e r  f o r  o n ly  a  few  m in u te s .
I n  one o t h e r  c a s e  a  m ale was o b se rv e d  t o  p o p u la te  w ith  two d i f f e r ­
e n t  fe m a le s  w i th in  a  few  m in u te s .  The seco n d  fe m a ls  had b een  a g g r e s s iv e ly  
p u rsu e d  o n ly  m in u te s  e a r l i e r  by  t h e  same m ale  i n  a s s i s t i n g  h i s  m ate  t o  d e ­
fe n d  h e r  n e s t .  T h is  i l l u s t r a t e s  w e l l  th e  s t i m u l u s - t r i g g e r e d  p a t t e r n  o f  
b e h a v io r  common t o  b i r d s .  I t  was o b v io u s  t h a t  t h e  m ale im m e d ia te ly
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d ro p p e d  t h e  a g g r e s s iv e  b e h a v io r  i n  s u b s e q u e n t  s e x u a l  e x c ite m e n t*  Both 
b e f o r e  and  a f t e r  t h e  b r i e f  m a tin g  d i s p l a y  shown to w a rd  th e  new fem a le  
^  t h e  m ale  e i t h e r  ig n o re d  o r  was a g g r e s s iv e  to w a rd  h e r .  T h is  c a s e  sh o u ld  
b e  c o n s id e r e d  p o ly g am y , p a r t i c u l a r y  s in c e  a  few  days l a t e r ,  a f t e r  th e  
f i r s t  fe m a le  was i n c u b a t i n g ,  t h e  m ale  a c c e p te d  th e  second  fem a le  a s  
a n o th e r  m a te .
I n  t h r e e  c a s e s  fe m a le s  w ere  se e n  v i s i t i n g  t e r r i t o r i e s  o f  d i f f e r e n t  
m a les  f o r  lo n g  enough p e r io d s  t h a t  m a tin g  p ro b a b ly  to o k  p la c e .^  I t  i s  
c o n c lu d e d , t h e r e f o r e ,  t h a t  p ta rm ig a n  have  a  p a i r  bond w hich i s  s t r o n g  f o r  
g r o u s e ,  b u t  i n  some c a s e s  a r e  n o t  monogamous i n  t h e i r  m a tin g  r e l a t i o n s .
M ating  D is p la y s
^  C a l l s . One d i s t i n c t  c a l l ,  made by  t h e  m ale  p ta rm ig a n , seems t o  
be  p r i m a r i l y  a s s o c i a t e d  w ith  m a tin g . The c a l l  i s  s c r e a m - l ik e  and h a rd  to  
d i s t i n g u i s h  from  t h e  a g g r e s s iv e  sc ream  o f  one m ale  to w a rd  a n o th e r .  T h is  
s c r e a m - c a l l  was h e a rd  num erous t im e s  on th e  m orn ing  and e v e n in g  f l i n t s  
and a l s o  was h e a rd  i n  t h e  one in s t a n c e  o f  a  l o c a t i o n  f l i g h t  d e s c r ib e d  
b e lo w . T h is  i s  u n d o u b te d ly  t h e  same c a l l  d e s c r ib e d  a s  a " c o u r t s h ip  
c a c k le "  b y  P a c k a rd  (1945 )#  I f  i t  i s  r e a l l y  th e  same a s  th e  d e fe n s e -  
a g g r e s s io n  sc re a m , th e n  i t  a l s o  i s  t h e  same c a l l  he  d e s c r ib e s  a s  a  
" s e r i e s  o f  ra u c o u s  l i t t l e  s c re a m s ."  Weeden (MS) d e s c r ib e s  i t  a s  a 
sc ream  and s t a t e s  t h a t  i t  i s  d i s t i n c t  from  t h e  c o u r t s h ip  c a l l s  o f  th e  
o t h e r  two s p e c ie s  o f  N o rth  A m erican  p ta rm ig a n .
A n o th e r  c a l l  d i s t i n c t l y  a s s o c i a t e d  w ith  m a tin g  was h e a rd  i n  th e  
few  i n s t a n c e s  o f  o b se rv e d  c o p u la t i o n .  B oth  t h e  m ale  and th e  fe m a le  w ere 
q u iv e r in g  and  e x c i t e d  a t  t h i s  t im e .  The fe m a le  gaVe c o n s ta n t ,  r a p id  
c a l l s  w h ich  had  a  " s q u e a k in g "  n a tu r e  b e c a u se  o f  t h e i r  h ig h  p i t c h  and low
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VO l im e .  The m ale  an sw ered  t h i s  w i th  a  r a p id  " B r r r r ” w hich  was f a s t e r
th a n  h e r  c a l l ,  b u t  a l s o  o f  low i n t e n s i t y .  The l a t t e r  sound i s  d i s t i n c t  
from  t h e  r a p id  c lu c k in g  o f  a n n o y a n c e . The low , ” sq u e a k in g ” c a l l  o f  th e  
f e m a le ,  h o w ev er, may n o t  b e  d i s t i n c t  from  a  m ore draw n o u t c a l l  sh e  g iv e s  
when a p p ro a c h in g  h e r  n e s t  and e g g g .
F l i g h t s . Two s p e c i a l  f l i g h t  p a t t e r n s  a p p e a r  t o  b e  a s s o c i a t e d  w ith  
th e  m a tin g  o f  W h i t e - t a i l e d  P ta rm ig a n . The f i r s t  o c c u rs  p r i m a r i l y  ir i th e  
v e ry  e a r l y  m orn ing  and l a t e  e v e n in g  when t h e r e  i s  l i t t l e  l i g h t  i n  th e  sky, 
T h is  f l i g h t  was o b se rv e d  o r  h e a rd  th ro u g h o u t th e  s tu d y  p e r io d  b u t  was 
m ost i n t e n s e  d u r in g  t h e  t e r r i t o r i a l  and  n e s t in g  p e r i o d s .
Crepuscular f l ig h ts  have been mentioned by Bradbury (1915) and 
Weeden (MS) but only the  l a t t e r  id e n t i f ie s  these  as courtship p e rfo r­
mances. However, Weeden ind ica ted  th a t  these  f l ig h ts  are  taken by males 
pursuing one another and th a t  females were never seen (by him) in  court-
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s h ip  g r o u p s . O b s e r v a t i o n s  a t  Logan P ass  i n d i c a t e  t h a t  m ales  p u rsu e  f e ­
m ales  i n  a t  l e a s t  p a r t  o f  t h e s e  f l i g h t s .  B ecause  o f  th e  low  l i g h t  l e v e l s  
and u s u a l l y  g r e a t  d i s t a n c e s  from  p e rfo rm in g  b i r d s ,  s e x  o f  th e  p e rfo rm e rs  
was u n d e te rm in e d  in  a l l  b u t  f o u r  i n s t a n c e s .  Two o f  t h e s e  f o u r  f l i g h t s  
in v o lv e d  two m a le s , and two in v o lv e d  a  m ale  and  a  fe m a le . Two b i r d s  
seem ed t o  be  commonly in v o lv e d  i n  a  s i n g l e  f l i g h t ,  b u t  a t  l e a s t  t h r e e  
to o k  p a r t  i n  o n e , and a  lo p e  b i r d  was once  o b se rv e d  m aking a  f l i g h t  a t  
d u s k .
The g e n e r a l  a c t i v i t y  i n  d u sk  f l i g h t s  a p p e a re d  s i m i l a r  r e g a r d l e s s  
o f  t h e  s e x  o r  num ber o f  p a r t i c i p a n t s ,  a l th o u g h  m ore a g g re s s iv e n e s s  seemed 
t o  b e  p r e s e n t  i n  f l i g h t s  w here  one m ale  p u rsu e d  a n o th e r .  The p ta rm ig a n  
f l y  s u d d e n ly  from  a  s ta n d in g  p o s i t i o n ,  g iv in g  one o r  m ore scream s i n  t h e
t a k e o f f .  The f l i g h t  i s  low and e r r a t i c ,  c o v e r in g  d i s t a n c e s  a s  g r e a t  a s  
o n e - h a l f  m i l e .  V e ry  e x c i te d  co ck s w i l l  sc rea m  s e v e r a l  t im e s  i n  f l i g h t  
and a c t  a g g r e s s iv e l y  to w a rd  th e  o t h e r  m a le , in c lu d in g  ru n n in g  p u r s u i t  on 
t h e  g ro u n d  a f t e r  l a n d in g .  S e v e r a l  f l i g h t s  may b e  ta k e n  i n  s u c c e s s io n ,  
n o t  n e c e s s a r i l y  b y  t h e  same p a i r  o f  b i r d s .
I n  b o th  c a s e s  w here  a  m ale  p u rsu e d  a  fe m a le  th e  cock  d id  a l l  th e  
sc re a m in g  and p u r s u i t  on  t h e  g ro u n d . No s t r u t t i n g  o r  o th e r  m a tin g  d i s ­
p la y  was n o te d  a s s o c i a t e d  w ith  t h e s e  p u r s u i t s ,  a l th o u g h  th e  m ale d id  n o t 
a p p e a r  t o  c h a s e  t h e  fe m a le  w ith  a g g r e s s iv e n e s s .  The fem a le  would ru n  
s h o r t  d i s t a n c e s  when t h e  m ale  g o t c lo s e ,  each  tim e  s to p p in g  o r  h e s i t a t i n g  
u n t i l  t h e  m ale c a u g h t u p . F i n a l l y  sh e  w ould f l y ,  w i th  t h e  m ale i n  
s c re a m in g  p u r s u i t ,  p re su m a b ly  t o  la n d  and r e p e a t  t h e  p ro c e s s  e ls e w h e re .
I t  c o u ld  n o t  be d e te rm in e d  w h e th e r  o r  n o t t h e s e  c o u r t s h ip  p u r s u i t s  a r e  
fo l lo w e d  b y  s t r u t t i n g  and  c o p u la t io n  a s  i n  t h e  c a s e  o f  a t  l e a s t  some o f  
t h e  ro c k  p ta rm ig a n  (B e n t ,  1 9 3 2 ) .
  The seco n d  c o u r t s h ip  f l i g h t  was o b se rv e d  o n ly  once  and may n o t be
a  common o c c u r r e n c e .  T h is  f l i g h t  was a  s p i r a l l i n g ,  v e r t i c a l  f l i g h t  from  a 
f i x e d  l o c a t i o n  on a  t e r r i t o r y  and re se m b le d  c l o s e l y  th o s e  d e s c r ib e d  f o r  
c e r t a i n  ro c k  p ta rm ig a n  b y  B en t (1 9 3 2 ) , The m ale f le w  s t r a i g h t  upw ard , 
h o v e re d  f o r  a  se c o n d , sc re a m e d , th e n  d e sce n d ed  i n  a  g l i d e  w ith  a  s in g l e  
s p i r a l ,  l a n d in g  w ith  a n o th e r  sc ream  and a  s e r i e s  o f  c lu c k s  on a  b o u ld e r  
a b o u t t h i r t y - f i v e  f e e t  fro m  th e  s t a r t i n g  p o i n t .  The r e l e a s in g  s t im u lu s  
f o r  t h i s  d i s p l a y  a p p e a re d  t o  b e  t h e  p in n in g  o f  th e  fe m a le  u n d e r  a  lo n g -  
h a n d le d  n e t  f o r  b a n d in g  p u r p o s e s .  T h is  u n u s u a l  r e l e a s i n g  se q u en c e  some­
w hat re s e m b le s  t h e  ro c k  p ta rm ig a n  m a tin g  d i s p l a y s  re b a se d  by  t h e  k i l l i n g  
o f  t h e  fe m a le  d e s c r ib e d  b y  Hohn (1 9 5 7 ) .
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S t r u t t i n g . The d i s p l a y  g iv e h  b y  t h e  m ale p ta rm ig a n  im m e d ia te ly  
p r i o r  t o  c o p u la t i o n  I  h av e  te rm ed  s t r u t t i n g  b e c a u s e  o f  i t s  s i m i l a r i t y  to  
^  th e  d i s p l a y  o f  t h a t  name g iv e n  b y  some o t h e r  g r o u s e .  T h is  d i s p l a y  was
o b se rv e d  o n ly  tw ic e  d u r in g  t h e  t e r r i t o r i a l  and  n e s t in g  p e r io d ,  once  tow ard  
a  fe m a le  i n  t h e  p r o c e s s  o f  l a y in g  a n  egg  and once  to w ard  a  s t r a n g e  fem a le  
(n o t  t h e  m a le ^8 m a te ) .
Two o r  p o s s i b l y  t h r e e  s e p a r a t e  se q u e n c e s  make up th e  s t r u t t i n g  b e ­
h a v io r .  The f i r s t  c o n s i s t s  o f  s h o r t  ru n s  i n  p u r s u i t  o f  th e  fem a le  w hich 
a v o id s  t h e  m a le^ s  a p p ro a c h e s  somewhat a s  d e s c r ib e d  above d u r in g  t h e  c r e ­
p u s c u la r  f l i g h t s .  N ext t h e  m ale  s t r e t c h e s  o u t  h i s  neck  to w ard  t h e  fem a le  
and sw in g s h i s  n e ck  and body  r a p i d l y  i n  a  h o r i z o n t a l  a r c  o f  ab o u t s i x t y  
d e g re e s *  T h is  r a p id  sw in g in g  i s  done w ith  a  s t i f f  b o d y , p iv o t in g  m a in ly  
from  t h e  f e e t T 'T h i s  n eck  and body  sw in g in g  a c t i o n  was n o t o b se rv e d  p r e ­
c e d in g  a  few  o th e r  i n s t a n c e s  o f  c o p u la t io n  and may n o t  b e  a  s e q u e n t i a l l y -  
l in k e d  d i s p l a y .
— The t h i r d  se q u e n c e  was a  t r u e  s t r u t t i n g  re s e m b lin g  t h a t  pe rfo rm ed  
b y  a  num ber o f  o th e r  g r o u s e .  The m ale  h o ld s  h i s  w ings o u t  t o  t h e  s id e  o f  
h i s  b o d y , p a r t i a l ] ^  d ro o p ed  and  s p r e a d ,  o c c a s io n a l ly  d ra g g in g  t h e  g ro u n d . 
The t a i l  i s  h e ld  a lm o s t  v e r t i c a l l y  and f u l l y  fan n ed  o u t .  The re d  combs 
o v e r  t h e  e y e s  a r e  s w o lle n  and  c o n s p ic u o ^ s . I n  t h i s  p o s i t i o n ,  w ith  neck
f
s t r e t c h e d  o u t  to w a rd  t h e  f e m a le , t h e  cock  m akes s h o r t  ru s h e s  a t  t h e  f e ­
m ale  w ith  v e r y  r a p i d ,  s h o r t  fo o ts te p s ." ^  The fe m a le  seemed l e s s  co n cern ed  
b y  t h e s e  ru s h e s  th a n  t h e  p re v io u s  o n es  ( i n  th e  f i r s t  se q u e n c e ) and 
s h o r t l y  t h e r e a f t e r  a llo w e d  t h e  m ale  t o  m ount and  c o p u la te .  D u rin g  t h i s  
l a s t  s t r u t t i n g  b o th  b i r d s  u t t e r e d  low c a l l s  in .  r a p id  s u c c e s s io n .  T hese 
c a l l s  b y  t h e  fe m a le  w ere  t h e  o n ly  o b se rv e d  d i f f e r e n t  a c t i o n  b y  h e r  and
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may h a v e  b e e n  t h e  r e l e a s i n g  s t im u lu s  f o r  t h e  s t r u t t i n g  by  th e  m a le .
C o p u la t io n . C o p u la t io n  b e tw ee n  W h i t e - t a i l e d  P ta rm ig a n  was ob­
s e rv e d  s e v e n  t im e s ,  b u t  o n ly  two d i f f e r e n t  fe m a le s  w ere  in v o lv e d .  I n  
, e ach  c a s e  t h e  p a t t e r n  was t h e  sam e. B oth b i r d s  w ere  e x c i te d  and q u iv e r ­
i n g ,  u t t e r i n g  r a p i d ,  low  c a l l s .  I n  f i v e  o f  t h e  c a s e s  c o p u la t io n  was 
n o t p re c e d e d  b y  s t r u t t i n g .  The s t im u lu s  f o r  c o p u la t io n  a p p a r e n t ly  was 
t h e  fe m a le  on t h e  n e s t  i n  t h e  p ro c e s s  o f  l a y in g  an  eg g , o r  sounds made 
b y  h e r  a t  t h i s  t im e .  I  s u g g e s t  t h a t  t h e  c o p u la t io n  s t im u lu s  i s  a  com­
b i n a t i o n  o f  a  c a l l  and  t h e  fe m a le  i n  a  c ro u c h ed  p o s i t i o n .  At c e r t a i n  
moments t h e  m ale  w ould r a p i d l y  a p p ro a c h  th e  fe m a le  and c o p u la t io n  would 
o c c u r  on  t h e  n e s t ,  b u t  t h e  c a l l ,  i f  p r e s e n t ,  was n o t  c l e a r l y  d i s t i n c t  
from  t h e  low  c a l l s  g iv e n  by  t h e  fe m a le  i n  t h e  l a y in g  p r o c e s s .  When th e  
m ale  c o p u la te d  w ith  th e  fe m a le  o f f  t h e  n e s t ,  t h e  a c t i o n  was p re c e d e d  by 
s t r u t t i n g  d i s p l a y s  i n c lu d in g  s h o r t  p u r s u i t s ,  t h e  fe m a le  a c c e p t in g  th e  
m ale  i n  a  p a r t i a l  c ro u c h  a t  t h e  t im e  o f  c o p u la t io n .
— C o p u la t io n  i t s e l f  was v e ry  b r i e f ,  l a s t i n g  from  t e n  t o  t h i r t y
s e c o n d s ,  b u t  b e in g  r e p e a te d  a t  l e a s t  tw ic e  i n  t h e  o b se rv e d  c a s e s .  Both 
b i r d s  w ere  q u iv e r in g  and  e x c i te d  d u r in g  t h e  w hole  p e rfo rm a n c e ; th e  w hole
body q u iv e re d  and r a p i d ,  low  c a l l s  w ere  g iv e n .  The fe m a le  c ro u ch ed  w ith
h e r  w ings and  t a i l  p a r t i a l l y  s p re a d  and t h e  m ale s to o d  on t h e  fem a le* s  
b a ck  w ith  w id e ly  s p re a d  w ings d ro o p in g  and f l u t t e r i n g  s l i g h t l y .  Then 
th e  m ale b a ck e d  down and  lo w e re d  h im s e l f  u n t i l  t h e i r  t a i l  f e a t h e r s  
to u c h ;  p re su m a b ly  t h e  c l o a c a l  r e g io n s  w ere  i n  a p p o s i t i o n  a t  t h i s  t im e .
No s p e c i a l  m o tio n  o t h e r  th a n  t h e  g e n e r a l  v i b r a t i o n  was n o te d .  The m ale 
th e n  q u i c k l y  s te p p e d  o f f ,  l e a v in g  t h e  fe m a le  i n  t h e  c ro u ch ed  p o s i t i o n ,  
u s u a l l y  w i th  h e r  t h r o a t  p a l p i t a t i n g .  One m ale c o p u la te d  w ith  two
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d i f f e r e n t  f e m a le s ,  e a c h  i n  p l a i n  s i g h t  o f  t h e  o t h e r ,  b u t  t h e  lo n e  fem a le  
a p p e a re d  i n d i f f e r e n t  i n  b o th  c a s e s .
Po3t - c o D u la t io n . A t t h e  t e r m in a t io n  o f  c o p u la t io n  b o th  se x e s  a r e  
e x c i te d  and t h e i r  t h r o a t s  p a l p i t a t e  i n  a  " p a n t in g ” a c t i o n .  The m ale ex­
h i b i t s  a  s p e c i a l  a c t i v i t y  a f t e r  c o p u la t in g  f i v e  o r  s i x  t im e s  w hich I  c a l l  
a  p o s t - c o p u l a t i o n  d i s p l a y .  He w ould s e i z e  tw ig s ,  m o ss , o r  a n y th in g  
h an d y  and t h e n  e x te n d  h i s  h e ad  and n e ck  o v e r  h i s  b ack  and d ro p  th e  o b j e c t .  
T hese  o b j e c t s  w ould  s t r i k e  t h e  b a ck  o r  s i d e  j u s t  b e h in d  th e  w ing and d ro p  
t o  t h e  g ro u n d , o r  some w ould m o m e n ta r ily  r e s t  a t  t h e  b a s e  o f  th e  t a i l .
T h is  a c t i o n  c o n tin u e d  f o r  s e v e r a l  m in u te s  and was b r i e f l y  r e p e a te d  tw ic e  
t h e r e a f t e r ,  a p p e a r in g  to  me to  b e  a n  a t te m p t  t o  c o n ta c t  th e  s t im u la te d  
c l o a c a l  r e g i o n .  No su c h  a c t i o n  was e x h ib i t e d  b y  th e  f e m a le s .
NESTS
N e s t T e r r i t o r y  and  N e s t S i t e
The v a r i e t y  o f  p ta rm ig a n  n e s t  s i t e s  r e p o r te d  i n  t h e  l i t e r a t u r e  
( B a i l e y ,  1921 ; B ra d b u ry , 1915; D a v ie s ,  1BS9; Dawson, 1909; L ew is , 1904; 
S c l a t e r ,  1912 ; S w a r th , 1935; T a y lo r ,  1920 ; W eydemeyer, 1931) i n d i c a t e s  
l i t t l e  i n  t h e  way o f  common c h a r a c t e r i s t i c s .  A l l  a u th o r s  a g re e  t h a t  some 
form  o f  n e s t  i s  b u i l t  on t h e  ground  above t im b e r  l i n e .  Most f e e l  t h a t  th e  
n e s t  i s  i n  th e  o p e n , n o t  c o v e re d  b y  t a l l  v e g e t a t i o n  o r  u n d e r r o c k s ,  
a l th o u g h  many m e n tio n  r o c k in e s s  and low  p l a n t s  such  a s  g r a s s  o r  h e a th e r  on 
t h e  s i t e .  T h e re  i s  l i t t l e  ag re em e n t o r  even  m e n tio n  o f  s lo p e ,  a s p e c t ,  
s o i l  m o is tu r e ,  and  s p e c i f i c  mode o f  c o n s t r u c t io n .
A l l  o f  th e  a u th o r s  d e s c r i b i n g  n e s t  s i t e s  (ab o v e ) and many o th e r s  
( B a i l e y ,  1928 ; B o o th , 1950; G a b r ie l s o n ,  1959; H ead stro m , 1951; H offm ann, 
1927; J e w e t t ,  1953 ; M acoun, 1909; P e a rs o n , 1936; Pough, 1957; R acey ,
1948 ; R a in e , 1892) h av e  v a ry in g  and c o n f l i c t i n g  d e s c r i p t i o n s  o f  t h e  n e s t s  
th e m s e lv e s .  G a b r ie ls o n  and P e a rso n  come c l o s e s t  t o  th e  o b se rv ed  v a r i a t i o n  
i n  s t a t i n g  t h a t  t h e  n e s t  v a r i e s  from  a  s im p le  d e p r e s s io n  i n  th e  g round  to  
a  c a r e f u l l y  made and e l a b o r a t e l y  l i n e d  s t r u c t u r e .
O nly  t h r e e  n e s t s  w ere  found  on th e  Logan P a ss  s tu d y  a re a  i n  1959- 
None o f  t h e  t h r e e  was on t h e  t e r r i t o r y  o f  m ale b i r d s ,  and may i n s t e a d  have  
b een  l o c a te d  on s p e c i f i c  n e s t  t e r r i t o r i e s .  One fem a le  d e fe n d ed  o n ly  ab o u t 
a  tw o - f o o t  r a d i u s  a ro u n d  t h e  n e s t  a g a i n s t  a n o th e r  f e m a le , a lth o u g h  th e  
m ale  e x te n d e d  t h i s  a r e a  b y  t e n  f e e t  when he  t e m p o r a r i ly  a s s i s t e d  i n  t h e  
d e f e n s e .  The o n ly  o t h e r  d e fe n s e  o f  n e s t  t e r r i t o r y  o b se rv e d  was when a  
m ale  c o n s i s t e n t l y  s ta y e d  b e tw ee n  t h e  o b s e r v e r  and th e  n e s t in g  fe m a le
r -6 5 -  ^
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and  had  t o  b e  p u sh e d  o u t o f  t h e  way to  a p p ro a ch  c l o s e r  th a n  ab o u t t e n  
f e e t  t o  t h e  fe m a le  and t h e  n e s t .
^  The c h a r a c t e r i s t i c s  o f  t h e  t h r e e  n e s t  s i t e s  a r e  c a te g o r iz e d  i n to
r o c k ,  w a te r  s o u r c e ,  e x p o s u re ,  and  p l a n t  a s s o c i a t i o n .  Each c a te g o ry  w i l l  
b e  c o n s id e r e d  s e p a r a t e l y  i n  o r d e r  to  com pare t h e  t h r e e  s i t e s .
The f i r s t  n e s t  was lo c a te d  on th e  f l a t  o f  a  s m a l l  le d g e  w ith  a  
m o d e ra te  am ount o f  lo o s e  ro c k  a lo n g  one b o r d e r .  The second  n e s t  was 
l o c a te d  on t h e  f l a t  to p  o f  a  b r o a d e r ,  more v e g e ta t e d  le d g e  t h a t  had 
l i t t l e  lo o s e  r o c k .  The t h i r d  n e s t  was lo c a te d  u n d e r  t h e  edge o f  a 
b o u ld e r  i n  a  l a r g e  open  a r e a  t h a t  had  m o d e ra te  am ounts o f  lo o s e  ro c k , 
e s p e c i a l l y  o f  b o u ld e r  s i z e .
No p e rm a n en t w a te r  s o u rc e  was p r e s e n t  on  t h e  f i r s t  n e s t  s i t e .  
H ow ever, t h e  le d g e  had  o n ly  b e e n  s n o w -f re e  a b o u t t h r e e  days when n e s t in g  
b eg an  and  t h e  s u r ro u n d in g  b an k s  k e p t  t h e  a r e a  m o is t  f o r  o v e r  t h r e e  w eeks. 
The seco n d  n e s t  s i t e  was t h e  m ost m o is t ,  h a v in g  b e en  sn o w -fre e  o n ly  a  
d a y  when n e s t in g  b e g a n  and b e in g  v e g e ta te d  h e a v i ly  w ith  w a t e r - r e t a in i n g  
m o sse s . A s m a l l  r i v u l e t  a b o u t t e n  f e e t  from  t h e  n e s t  r a n  th ro u g h o u t t h e  
i n c u b a t io n  p e r i o d .  The t h i r d  n e s t  was on th e  d r i e s t  s i t e ,  w hich was 
ro c k y  and w e l l  d r a i n e d .  No p e rm a n en t w a te r  s o u rc e  was n e a rb y , b u t  t h e  
s u r ro u n d in g  snow banks k e p t  t h e  s i t e  m o is t  th ro u g h o u t  th e  n e s t in g  p e r io d .
The f i r s t  n e s t  was s h e l t e r e d  somewhat fro m  w ind and r a i n  by  th e  
o v e rh a n g in g  b ra n c h  o f  an  Engelm ann s p r u c e .  The n e s t  was exposed  p r i ­
m a r i ly  on t h e  e a s t  s i d e  so  t h a t  th e  same v e g e t a t i o n  gave  p r o t e c t i o n  from  
t h e  h o t t e s t  s u n . The se co n d  n e s t  was i n  a  r a t h e r  exposed  s i t e  a t  l e a s t  
f o r  t h e  f i r s t  two w eeks o f  i n c u b a t i o n .  T h ere  was no o v e rh e ad  c o v e r  t o  
p r o t e c t  from  s to rm s  and e x c e s s  s u n .  H ow ever, t h i s  n e s t  was lo c a te d  
b e s i d e  some s m a l l  w il lo w s  w hich  had  l e a f e d  o u t and gave  some w ind and
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Sim p r o t e c t i o n  d u r in g  t h e  l a t e r  p a r t s  o f  in c u b a t io n .  The t h i r d  n e s t  was 
u n d e r  p a r t i a l  o v e rh e a d  ro c k  c o v e r  and f a c e d  n o r th w e s t .  I t  t h e r e f o r e  had 
some p r o t e c t i o n  from  r a i n ,  p r e v a i l i n g  w inds ( i n  t h a t  s i t e )  and s t r o n g  su n ­
l i g h t  .
The f i r s t  n e s t  was l o c a te d  i n  a  bed  o f  h e a t h e r .  The su rro u n d in g  
v e g e t a t i o n  was p r i m a r i l y  a  d r y  le d g e  ty p e  w ith  some krum m holz. The second  
n e s t  was l o c a te d  i n  m osses and g r a s s e s  among s c a t t e r e d  w illo w s a v e ra g in g  
tw e lv e  to  e ig h te e n  in c h e s  h ig h .  The re m a in d e r  o f  t h e  le d g e  was p r im a r i ly  
a  w et le d g e  a s s o c i a t i o n .  The t h i r d  n e s t  was lo c a te d  i n  an  a re a  o f  s p a r s e  
g r a s s e s  and  h e rb a c e o u s  p l a n t s .  I t  may b e  c o n s id e re d  a  d r y  le d g e  a s s o c i ­
a t i o n  a l th o u g h  i t  had  some o f  t h e  c h a r a c t e r i s t i c s  o f  a  f e l l - f i e l d  ty p e .
D e s p i te  t h e i r  d i f f e r e n c e s ,  c e r t a i n  c h a r a c t e r i s t i c s  w ere common to
/I^  y the  th re e  s i te s .- -N e s t  s i te s  found on th is  area  by Evans and F isher in  
1958 (MS) a lso  have these  same common c h a ra c te r is t ic s :  ( l )  nests are
near to ,  on, o r under rocks of various s iz e s ;  (2) nests  are  in  newly snow- 
fre e  s i t e s  and g en e ra lly  near to  snow or some o ther water source; (3) 
nests  are  in  o r near to  p re fe rred  food sources; (4) nests (and the nesting 
hen) are  inconspicuous by co lo r, cover, or both; (5) nests are generally  
p ro tec ted  from excesses of sun, wind, and sometimes storm flooding.
S i t e  S e l e c t i o n
\  I n s u f f i c i e n t  d a t a  w ere  g a th e r e d  t o  d e te rm in e  c l e a r l y  th e  f a c t o r s  
in v o lv e d  i n  t h e  s e l e c t i o n  o f  t h e  nesit s i t e .  Two fe m a le s  w ere o b se rv e d  
a lm o s t  d a i l y  d u r in g  t h e  p e r io d  i n  w hich  th e y  p ic k e d  a  n e s t  s i t e  and con­
s t r u c t e d  a  n e s t .  B o th  o f  t h e s e  fe m a le s  s e l e c t e d  a  s i t e  o f f  t h e i r  m ate*s 
t e r r i t o r y  a f t e r  a p p a r e n t l y  v i s i t i n g ,  w ith  t h e  m ale  i n  company, a  number o f  
p o t e n t i a l  s i t e s  b o th  o f f  and  on t h e  t e r r i t o r y .
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T h ese  fe m a le s  a p p a r e n t l y  d id  n o t  s e l e c t  t h e  f i n a l  n e s t  s i t e  b e fo re  
t h e  d a y  on w h ich  t h e  f i r s t  egg  was l a i d  and th e y  c o n tin u e d  to  im prove th e  
n e s t  d u r in g  t h e  l a y in g  p e r io d  r a t h e r  th a n  b e fo re h a n d *
^  The p h e n o lo g ic a l  s t a g e  o f  an  a r e a  seem s t o  p la y  a  r o l e  i n  i t s  s e l e c ­
t io n *  E ach  n e s t  s i t e  had  n o t b e en  f r e e  o f  snow more th a n  a  few  days and 
c o n s e q u e n t ly  rem a in e d  m o is t  th ro u g h o u t  t h e  in c u b a t io n  p e r io d .  The 1958 
n e s t s  seem ed t o  b e  c o n c e n t r a te d  a lo n g  p e rm a n en t w a te r  s o u rc e s  w hich would 
m eet t h e  same r e q u ir e m e n ts  d u r in g  su ch  a  r e l a t i v e l y  d ry  y e a r .
N e s t C o n s t r u c t io n
Two a u th o r s  (D aw son, 1909; J e w e t t ,  1 9 5 3 ) , b o th  r e f e r r i n g  t o  th e  
W h i t e - t a i l e d  P ta rm ig a n  i n  W ash in g to n , s t a t e  t h a t  th e  fem a le  e x c a v a te s  a 
d e p r e s s io n  i n  t h e  g ro u n d  and  l i n e s  i t  w ith  v e g e ta t io n *  No o th e r  a u th o rs  
d e s c r i b e  t h e  b u i ld in g  p r o c e s s .  A c tu a l  b u i ld i n g  was n o t o b se rv ed  a t  Logan 
P a s s ,  b u t  none o f  t h e  t h r e e  n e s t s  had  b e e n  e x c a v a te d  i n  th e  g ro u n d . The 
f i r s t  was a  s h a l lo w , h o llo w e d  s p o t  i n  a  h e a th e r - b e d ,  th e  second  a  d e e p e r  
h o llo w  i n  m o sse s , and th e  t h i r d  a  n e s t  o f  g r a s s e s  b u i l t  up from  th e  
g ro u n d .
The t h r e e  n e s t s  found  a t  Logan P a ss  i n  1959 v a r i e d  g r e a t l y  i n  
s t r u c t u r e  a s  w e l l  a s  l o c a t i o n .  N e s ts  fo u n d  th e  p re v io u s  y e a r  by  Evans and 
F i s h e r  v a r i e d  s i m i l a r l y ,  b u t  no m easu rem en ts  a r e  a v a i l a b l e .  The f i r s t  
n e s t  had  i n s i d e  d im e n s io n s  o f  100 x  110 mm* and was 35 mm* deep*
M a te r i a l s  c o n s i s t e d  o f  d r y  g r a s s  and a  few  f e a t h e r s  l i n i n g  a  h o llo w  i n
h e a th e r*
The seco n d  n e s t  was m ore o v a l  and d e e p e r ,  m ea su rin g  100 x  120 mm.
X 60 mm* The o u t s i d e  d im e n s io n s  w ere  a p p ro x im a te ly  180 x  190 mm* T h is
n e s t  was n^ade o f  in te rw o v e n  g r a s s e s  fo rm in g  a  t h i c k  l i n i n g  a ro u n d  a  h o llo w
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i n  t h e  m o sses u n d e rn e a th *  A bout a  f o u r t h  o f  th e  n e s t* s  t o t a l  d e p th  was 
above  t h e  l e v e l  o f  t h e  s u r ro u n d in g  m osses and t h i s  p o r t io n  had some 
f e a t h e r s  i n c o r p o r a te d  i n t o  i t *
The t h i r d  n e s t  was c i r c u l a r  w ith  an  i n s i d e  d ia m e te r  o f  100 mm*, 
and o u t s i d e  d ia m e te r  o f  150 mm* and a  d e p th  o f  50 mm* T h is n e s t  was b u i l t  
o f  g r a s s e s  p o o r ly  woven an d  p i l e d  on  b a r e  g ro u n d  u n d e r  th e  o v erhang  o f  a  
b o u ld e r*
The f i r s t  tw o n e s t s  w ere  o b se rv e d  d u r in g  l a y in g  and th e y  w ere 
added  t o  o r  d e ep e n ed  som ewhat o v e r  t h i s  p e r io d  b e f o r e  in c u b a tio n *  In  
t h e  one o b se rv e d  i n s t a n c e  o f  l a y i n g ,  t h e  fe m a le  r e a r r a n g e d  some o f  th e  
g r a s s e s  l i n i n g  t h e  n e s t  and  l e f t  m ore f e a t h e r s  i n  i t  a t  th e  end o f  th e  
la y in g  p ro c e s s *
I t  was n o t  d e te rm in e d  w h e th e r  th e  m ale  p a r t i c i p a t e d  i n  n e s t  con­
s t r u c t i o n .  H ow ever, o n ly  once  d id  a  m ale  show i n t e r e s t  i n  th e  n e s t .  In  
t h i s  i n s t a n c e  t h e  m ale  s te p p e d  o v e r  th e  n e s t ,  s to p p e d , pecked  a t  th e  e g g s , 
m o m e n ta r ily  s e t t l e d  on th em , th e n  im m e d ia te ly  r o s e  and l e f t *
EGC3S
L ay in g
No p u b l is h e d  r e p o r t s  on W h i t e - t a i l e d  P ta rm ig a n  in c lu d e  d e s c r i p ­
t i o n  o f  t h e  l a y i n g  p r o c e s s  and o n ly  one a u th o r  (B ra d b u ry , 1915) incom ­
p l e t e l y  d e s c r i b e s  t h e  l a y in g  i n t e r v a l  f o r  two h e n s .  D u rin g  th e  1959 
s tu d y ,  two fe m a le s  w ere  o b se rv e d  d u r in g  t h e  l a y in g  p e r io d  a s  th e y  com­
p l e t e d  t h e i r  c l u t c h e s .
T im e. Fem ale num ber 505 had  l a i d  f o u r  eggs b y  Ju n e  2 9 , w h ile  
fe m a le  521 had  l a i d  f o u r  b y  J u l y  7 . T h is  d i f f e r e n c e  i n  a c t u a l  d a te  i s  
p ro b a b ly  u n im p o r ta n t ,  a s  t h e  fe m a le s  w ere  p a i r e d  w ith  m ales b e fo re h a n d  
f o r  t h i r t e e n  and n in e  d a y s  r e s p e c t i v e l y  and  th e  n e s t in g  a r e a s  had  been
f r e e  o f  snow s i x  and  f o u r  d a y s  r e s p e c t i v e l y  and th u s  w ere pheno l o g i c a l l y
s i m i l a r .
Eggs w ere  n o t  l a i d  a t  a  p a r t i c u l a r  t im e  o f  d a y . T ab le  V II shows
known la y in g s  a t  n o o n , i n  t h e  a f t e r n o o n ,  and  a t  n i g h t .
—-  I n t e r v a l . T h e re  i s  no r e g u l a r  i n t e r v a l  be tw een  s u c c e s s iv e  e g g s , 
b u t  a p p ro x im a te ly  t h i r t y  h o u rs  a p p e a rs  t o  b e  a v e ra g e  (T a b le  IX ) . The 
f i n a l  egg  was l a i d  a f t e r  a  som ewhat lo n g e r  th a n  u s u a l  i n t e r v a l  and i n  
t h e s e  c a s e s  a f t e r  in c u b a t io n  had  commenced.
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TABLE IX . H i s to r y  o f  t h e  eggs i n  tw o p ta rm ig a n  n e s t s  a t  Logan P ass
Egg
Fem ale
No.
D a te  and  
Time L a id
S iz e
mm.
i n H atch  D ate  
and Time Remarks
1 1 30 X 40 p ip p e d  7 /2 3  noon o u t and d ry
( c h ic k s )  6 A.M.
V 7 /2 42 y 505 " By 6 /2 8  noon 29 X 38 same same
3 29 X 42 same same
4 3 1  X 45 same same
5 ^ 1 6 /2 8  3 :3 0 - 28 X 41 seime same
5 :3 0  P.M .
6 6 P.M . 6 /2 9 29 X 39 p ip p e d  7 /2 2  1 P.M. h o le  7 /2 3  P.M.ft t o  2  P .  M.
6 /3 0
7 519 same 29 X 40 f a i l e d in c u b a t io n  b e ­
g in s
B 505 7 /1  1 2 :3 0 29 X 41 n e a r  noon 7/24 o b se rv e d  la y in g
P.M .
9 4  P ^ M .7 /2 - 27 X 38 p re m a tu re  7 /2 4 d ie d  7 /25
5 P .M .7 /3 c ra c k  6 P.M .
o u t 11 P.M .
1 30 X 43
2 28 X 43 in c u b a te d  th ro u g h eggs d is a p p e a re d
7 /2 2
3 521 b y  7 /7 29 X 42
4  P.M .
4 29 X 43
5 5 :3 0  P^ÎT/ 27 X 33
7 /8 - 5 :3 0  A.M,
7 /9
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L ay in g  b e h a v i o r . One fe m a le  was o b se rv e d  i n  th e  p ro c e s s  o f  l a y ­
in g  a n  e g g . T h is  b i r d  r e tu r n e d  from  th e  m ale  * s t e r r i t o r y  t o  th e  n e s t  and 
s e t t l e d  on  t h e  p r e v i o u s ly  l a i d  eggs w ith  low , " s q u e a k in g ” c a l l s .  W ith in  
f i f t e e n  m in u te s  sh e  was r e s t l e s s ,  " p a n te d ” some and r e a d ju s te d  h e r s e l f  
s e v e r a l  t im e s  on t h e  n e s t .  Then th e  m ale  o f  t h e  p a i r ,  who was w i th in  
f i f t e e n  f e e t  o f  t h e  n e s t  d u r in g  t h i s  t im e ,  came o v e r  and c o p u la te d  
b r i e f l y  w ith  t h e  fe m a le  on th e  n e s t .  The r e l e a s i n g  s t im u lu s  f o r  t h i s  
a c t i o n  was n o t  o b s e rv e d .  The fe m a le  a f t e r  t h i s  a p p e a re d  more e x c i te d  
and " p a n te d "  a  g r e a t  d e a l ,  o c c a s io n a l ly  g iv in g  m u ted , low c a l l s .  Soon 
sh e  was h a l f  s t a n d in g  i n  t h e  n e s t ,  s l i g h t l y  q u iv e r in g ,  and th e  m ale 
a g a in  came t o  t h e  n e s t  and c o p u la te d  w ith  h e r .  T h is  same seq u en ce  was 
r e p e a te d  o nce  m o re . The fe m a le  now had  h e r  b eak  o p e n , p a n tin g  h e a v i ly .  
She th e n  r a i s e d  h e r  t a i l  a  b i t  and  d e p o s i te d  th e  egg from  a  h a l f  s ta n d ­
in g  p o s i t i o n .  A f t e r  a b o u t  t e n  se c o n d s  sh e  s e t t l e d  b ack  on th e  e g g s , 
a g a in  p a n t in g  and  g iv in g  so u n d . Soon sh e  r a i s e d  up and tu rn e d  aro u n d  i n  
th e  n e s t ,  r e a d j u s t e d  t h e  eggs and s e t t l e d  down. A t t h i s  p o in t  th e  m ale 
a g a in  r e tu r n e d  and c o p u la te d  w ith  h e r  two m ore t im e s ,  each  t im e  le a v in g  
th e  fe m a le  w ith  h e r  f e a t h e r s  som ewhat p u f f e d  up and p a n t in g .  A f te r  a  
r e s t  p e r io d  o f  a b o u t tw e n ty  m in u te s  sh e  l e f t  th e  n e s t  and fe d  f o r  f i f t e e n  
m in u te s ,  a f t e r  w h ich  sh e  r e tu r n e d  to  th e  eggs to  b e g in  in c u b a t io n .
D u rin g  t h e  su b s e q u e n t tw e n ty - th r e e  d a y s  sh e  was n e v e r  o b se rv ed  o f f  th e  
n e s t .
C lu tc h
S i z e .  The tw o c lu t c h e s  o b se rv e d  w ere n in e  and f i v e  eggs r e s p e c ­
t i v e l y ,  and  t h e  f i r s t  one  may h ave  b e e n  c o n t r ib u te d  t o  by  two fe m a le s .
\  -73r
V a r io u s  a u th o r s  r e p o r t  num bers o f  eggs v a ry in g  from  t h r e e  to  s ix te e n  
( B a i l e y ,  1 9 2 1 , 1928 ; B o o th , 1950 ; B ra d b u ry , 1915; D a v ie , 1889;
G a b r ie l s o n ,  1959 ; G ro sv e n o r , 1937 ; H offm ann, 1927 ; J e w e t t ,  1953; L ew is, 
1904 ; M aynard , 1890 ; P e a rs o n , 1936 ; Pough, 1957; R a in e , 1892; S c l a t e r ,  
1912; W eydem eyer, 1 9 3 1 ) , w ith  some a u th o r s  s t a t i n g  t e n  to  s i x t e e n  a s  
t y p i c a l  f o r  t h e  s p e c ie s #  T h ere  seem s t o  b e  no j u s t i f i c a t i o n  f o r  th e s e  
h ig h  f i g u r e s .  The e ig h te e n  c lu t c h e s  d e s c r ib e d  i n  t h e  l i t e r a t u r e  c o n ta in  
from  f o u r  t o  e ig h t  eggs w ith  one c lu tc h  o f  t e n .  The a v e ra g e  s i z e  o f  
t h e s e  r e p o r t e d  c lu t c h e s  i s  5*7 . F iv e  J^ogan. P a s a  c lu tc h e s  ( in c lu d in g  
t h r e e  from  1958 fo u n d  b y  Evans and  F i s h e r )  ra n g e  from  t h r e e  to  n in e  eggs 
w ith  t h e  l a r g e  c lu t c h  p o s s ib l y  c o n t r ib u te d  t o  b y  two fe m a le s . The 
a v e ra g e  s i z e  o f  t h e s e  c lu t c h e s  i s  5 .2  e g g s .
D e s c r ip t i o n . T a b le  V II  p r e s e n t s  th e  d im e n sio n s  o f  t h e  f o u r te e n  
eggs fo u n d  i n  1 9 59 . The f i n a l  egg l a i d  b y  each  fem a le  was th e  s m a l le s t  
i n  t h e  c l u t c h .  The eggs v a r y  i n  c o lo r  and am ount o f  s p o t t i n g ,  b u t  g e n e r­
a l l y  a r e  b u f f ,  s p e c k le d  l i g h t l y  w i th  d a rk  brow n.
In c u b a t io n
D u ra t io n  and p e r i o d i c i t y . I n c u b a t io n  b eg an  t h r e e  d ay s (tw o eg g s) 
b e f o r e  t h e  c lu t c h  was c o m p le te  i n  n e s t  one and t h e  l a s t  two eggs c o n se ­
q u e n t ly  h a tc h e d  a f t e r  t h e  o th e r  c h ic k s  had  l e f t  t h e  n e s t .  T h is  e a r ly  
in c u b a t io n  may h a v e  b e e n  a  r e s u l t  o f  c o m p e t i t io n  f o r  th e  n e s t  w ith  a n o th e r  
h e n . I n  t h e  seco n d  n e s t  in c u b a t io n  a l s o  b e g an  b e f o r e  t h e  l a s t  egg was 
l a i d ,  b u t  h a tc h in g  was n o t  o b se rv e d  f o r  se q u e n c e  c o r r e l a t i o n .  In c u b a t io n  
l a s t e d  a lm o s t  e x a c t l y  tw e n ty - f o u r  d a y s  i n  t h e  c a s e  o f  th e  f i r s t  n e s t*
The seco n d  n e s t  was d e s t r o y e d  a f t e r  s i x t e e n  o r  s e v e n te e n  d ay s o f  in c u b a ­
t i o n .
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The tw o h e n s  w ere  r a r e l y  o b se rv e d  o f f  t h e  n e s t .  Hen 505 was 
o b se rv e d  one t o  t h r e e  t im e s  p e r  d a y  on tw e n ty - tw o  o f  t h e  tw e n ty - fo u r  
i n c u b a t io n  d a y s .  I n  a p p ro x im a te ly  f i f t y  o b s e r v a t io n - h o u r s sh e  was 
a lw ays in c u b a t in g  on n e s t  o n e . D u rin g  t h e  e n t i r e  in c u b a t io n  p e r io d  sh e  
was o n ly  r e p o r t e d  o f f  th e  n e s t  o n c e , and t h i s  was a  du sk  o b s e rv a t io n  b y  
a n o th e r  o b s e r v e r .  Hen 521 was o b se rv e d  on f o u r t e e n  o f  th e  s ix te e n  days 
o f  in c u b a t io n  b e f o r e  t h e  n e s t  was d e s t r o y e d ,  som etim es s e v e r a l  tim e s  p e r  
day* I n  a p p ro x im a te ly  t h i r t y  o b s e r v a t io n - h o u r s  sh e  was o n ly  o b se rv ed  o f f  
t h e  n e s t  o n ce  and  t h i s  was d u r in g  t h e  second  d ay  o f  in c u b a t io n .  At t h i s  
t im e  sh e  was o f f  t h e  n e s t  f o r  tw e n ty  m in u te s  and v e n tu re d  up t o  t h i r t y  
f e e t  aw ay, f e e d in g  h e a v i l y .  The te m p e ra tu re  was f i f t y - f i v e  d e g re e s  a t  
3 P . M. o f  a  su n n y  a f t e r n o o n ,  so  t h e  te m p e ra tu re  o f  th e  eggs was p ro b a b ly  
m a in ta in e d .  D u rin g  t h e  f o l lo w in g  two w eeks o f  o b s e r v a t io n  th e  o n ly  e v i ­
d e n ce  o f  t h e  fe m a le  le a v in g  t h e  n e s t  was d o c k e r  d ro p p in g s  a t  a  p o o l o f  
w a te r  f i v e  f e e t  from  th e  n e s t .
The w e ig h ts  o f  t h e  h e n s ,  w h i le  ta k e n  o n ly  tw ic e ,  i n d i c a t e  a  lo s s  
d u r in g  i n c u b a t io n ,  p ro b a b ly  due  to  th e  r e s t r i c t e d  amount o f  f e e d in g  
s in c e  th e y  r a r e l y  l e f t  t h e  n e s t .  Hen 505 w eighed  370 gram s f o u r te e n  days 
b e f o r e  in c u b a t io n  and  333 gram s on t h e  l a s t  day  o f  th e  tw e n ty - fo u r  day  
in c u b a t io n  p e r i o d .  A l o s s  o f  a t  l e a s t  37  gram s i s  i n d ic a te d  o r  ab o u t 
1 .6  gram s p e r  d ay  o f  i n c u b a t i o n .  Hen 521 w eighed  410 grams e ig h t  days 
b e fo r e  in c u b a t io n  and 380 gram s a f t e r  f o u r t e e n  d ay s  o f  in c u b a t io n .  The 
in d ic a t e d  l o s s  o f  t h i r t y  gram s o r  o v e r  two gram s p e r  day  may b e  somewhat 
b ia s e d  by  t h e  a d d i t i o n a l  w e ig h t o f  fo rm in g  eggs a t  t h e  tim e  o f  i n i t i a l  
m easurem ent •
B o th  fe m a le s  r e f u s e d  t o  le a v e  th e  n e s t  a f t e r  a b o u t t h e  t h i r d  day  
o f  in c u b a t io n  and  had  t o  b e  p u sh ed  a s id e  t o  v ie w  th e  e g g s . When rem oved
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fro m  t h e  n e s t  d u r in g  t h e  la y in g  p e r io d ,  fem a le  505 f e d  b e fo r e  r e tu r n in g  
t o  t h e  n e s t ,  b u t  d u r in g  t h e  in c u b a t io n  p e r io d  sh e  a lw ays r e tu r n e d  immedi­
a t e l y .  F em ale  521 a lw ay s r e tu r n e d  im m e d ia te ly  w ith o u t  fe e d in g  when r e ­
moved fro m  t h e  n e s t  d u r in g  t h e  in c u b a t io n  p e r i o d .  When w eighed on th e  
f o u r t e e n th  d a y ,  f o r  e x am p le , sh e  was th o ro u g h ly  h a n d le d , y e t  Wien r e ­
le a s e d  s h e  w alked  o n ly  s i x  f e e t  aw ay, h i â s e d ,  f l i c k e d  h e r  t a i l  and gave 
d i s tu r b e d  " c h u r r s . ” As so o n  a s  I  moved s i x  f e e t  from  th e  n e s t  sh e  r e ­
tu r n e d  w i th in  t h i r t y  se c o n d s  to  t h e  eggs w ith o u t  p a u s in g  f o r  fo o d .
B e h a v io r  o f  h e n s . B oth i n c u b a t in g  fe m a le s  rem ained  on th e  n e s t  
th ro u g h  a l l  k in d s  o f  d i s tu r b a n c e  by  man and in c le m e n t w e a th e r .  Loud and 
s t r a n g e  so u n d s , sud d en  and t h r e a t e n i n g  m ovem ents, and p h y s ic a l  d i s t u r b ­
a n c e s ,  such  a s  p u sh in g  o r  s t r o k i n g ,  u s u a l l y  o n ly  evoked a l e r t n e s s  o r  a  
h i s s i n g  and p e c k in g  re s p o n s e  from  th e  h e n . The l a t t e r  re s p o n s e  was 
u s u a l l y  d i r e c t e d  to w a rd  a  hand r e a c h in g  u n d e r  h e r  i n to  th e  n e s t .
B oth  h e n s  w ere  o b se rv e d  t o  s i t  q u i e t l y  th ro u g h  h a i l  and r a i n  
s to rm s  o f  c o n s id e r a b le  f o r c e  w hich p ro b a b ly  w ould h ave  d e s tro y e d  t h e  n e s t  
i f  t h e  fe m a le s  had  l e f t .  V io le n t  w in d s , up t o  t h i r t y  m ile s  p e r  h o u r a t  
f i v e  f e e t  o f f  th e  g ro u n d , and  th u n d e rs to rm s  d id  n o t d i s t u r b  th e s e  fe m a le s . 
V ery  c a lm , warm w e a th e r  p r o b a b ly  was h a r d e r  on  t h e  fe m a le s  th a n  w ere 
s to rm s . The fe m a le s  a r e  h e a v i l y  f e a t h e r e d ,  w ith  f a i r l y  d a rk  p lum age, and 
a p p e a re d  t o  become o v e rh e a te d  r e a d i l y  on sunny  d a y s .  At th e s e  t im e s  th e  
p ta rm ig a n  d id  n o t  move o r  r u f f l e  t h e i r  f e a t h e r s ,  b u t  m a in ta in e d  th e  same 
p o s i t i o n  on th e  n e s t  w ith  t h e i r  b e a k s  open and  t h r o a t s  p a l p i t a t i n g  
r a p i d l y .  Some c o v e r  was p r e s e n t  e i t h e r  above  o r  t o  t h e  s id e  o f  a l l  b u t  
t h r e e  o f  f i f t e e n  n e s t s  fo u n d  a t  Logan P a s s  i n  1958 and 1959. T h is  c o v e r  
may p r o v id e  sh a d e  d u r in g  a t  l e a s t  p a r t  o f  th e  d ay  and h e lp  p re v e n t
—*76—
o v e r - h e a t i n g  o f  t h e  in c u b a t in g  hens*
No s p e c i f i c  p a t t e r n  o f  e n te r in g  and le a v in g  th e  n e s t  was n o te d , 
a l th o u g h  t h e  two h en s  g e n e r a l l y  f a c e d  in to  t h e  w ind and away from  th e  su n . 
Two n e s t s  w ere  s l i g h t l y  o v a l  i n  sh a p e  w ith  an a p p ro x im a te  n o r th - s o u th  a x is  
so  t h a t  t h e  h e n s  f a c e d  e i t h e r  n o r th  o r  s o u th .
A h e n  u s u a l l y  a r r a n g e d  th e  eggs w ith  h e r  b e a k , tu c k in g  an  o u t - o f ­
p l a c e  one u n d e r  h e r  to w a rd  t h e  r e a r .  She w ould th e n  s e t t l e  to  th e  c lu tc h  
w ith  a  r o c k in g ,  s i d e - t o - s i d e  movement w hich became more r a p id  a s  sh e  
s e t t l e d  f u r t h e r  down. D u rin g  t h e  la y in g , p e r io d  fe m a le s  w ere o b se rv ed  o f f  
t h e  n e s t  t h r e e  t im e s  and each  t im e  t h e  eggs had  b e en  l i g h t l y  co v ered  w ith  
v e g e t a t i o n .
B oth  fe m a le s  had  l a r g e  in c u b a t io n  p a tc h e s  d e v o id  o f  f e a t h e r s ,  a s  
d id  a l l  fe m a le s  w ith  young b r o o d s .  The h e n s  a p p a r e n t ly  p lu c k  th e s e  
f e a t h e r s  d u r in g  t h e  l a y in g  p e r io d  and some o f  them  a r e  used  i n  n e s t  con­
s t r u c t i o n .  T h is  l a r g e  p a tc h  was u s e f u l  f o r  i d e n t i f i c a t i o n  o f  b i r d s  w hich 
w ere  o r  had  b e e n  i n c u b a t in g ,  a t  l e a s t  u n t i l  f u l l  f e a t h e r  re -g ro w th , w hich 
was c o m p le ted  a t  l e a s t  a  m onth a f t e r  in c u b a t io n .
The m ales  a p p e a re d  t o  t a k e  no p a r t  i n  th e  in c u b a t io n  and c a re  o f  
t h e  you n g , a lth o u g h  th e y  w ere  a t t e n d a n t  d u r in g  l a y in g .  One o b s e rv a t io n  
in d i c a t e d  i n t e r e s t  i n  t h e  eggs by t h e  m a le . Not lo n g  a f t e r  c o p u la t io n  a  
m ale  s te p p e d  c lo s e  t o  a  n e s t  o f  se v en  eggs w hich  t h e  fem a le  had momen­
t a r i l y  v a c a te d .  The b i r d  lo o k ed  i n t o  th e  n e s t ,  th e n  pecked  a t  i t  and 
t h e  e g g s . He n e x t  s te p p e d  fo rw a rd  and s a t  down on th e  eggs f o r  a  v e ry  
few  s e c o n d s , g e t t i n g  up  im m e d ia te ly  and  le a v in g  t h e  s i t e .
The f i d e l i t y  o f  t h e  h en  i s  i n  k e e p in g  w ith  o b s e rv a t io n s  by  
s e v e r a l  a u th o r s  ( B a i l e y ,  1928; B ra d b u ry , 1915 ; Dawson, 1909; L ew is,
1904 ; S w a r th , 1935 ; T a y lo r ,  1920 ; W eydem eyer, 1 9 3 1 ) , b u t  i s  d e f i n i t e l y
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n o t  â  m a t t e r  o f  b e in g  ” u se d  t o ”  h a n d lin g  a s  su g g e s te d  by  S w arth  (1935)*  
The h i s s i n g  and p e c k in g  r e s p o n s e  t o  to u c h in g  was a ls o  o b se rv e d  by  
B ra d b u ry  (1 9 1 5 ) , Dawson (1 9 0 9 ) , Lew is (1 9 0 4 ) ,  and Weydemeyer (1931)*  
A lth o u g h  one  a u th o r  ( T e r r e s ,  1958) r e p o r t s  a  h en  in c u b a t in g  u n d e r  new ly 
f a l l e n  snow and a n o th e r  r e p o r t s  a  h en  i n  a  p a r t l y  f lo o d e d  n e s t  ( B rad b u ry , 
1915) ,  t h e r e  a r e  few  p u b l is h e d  r e p o r t s  o f  w e a th e r  e f f e c t s  on n e s t in g  
p ta rm ig a n .  E vans and  F i s h e r 's  w ork i n d i c a t e s  f lo o d in g  a s  a  m ajo r f a c t o r  
i n  d e s t r o y in g  p ta rm ig a n  n e s t s  i n  1958 b u t  t h i s  was n o t th e  c a se  i n  1959*
YOUNG
H a tc h in g
Tim e. T a b le  V II  shows t h e  h a tc h in g  d a te  and tim e  f o r  one b rood  
o f  p ta rm ig a n . The seco n d  c lu t c h  o f  eggs was d e s t r o y e d ,  b u t  would have 
h a tc h e d  one  week l a t e r  i f  t h e  in c u b ^ t ib n  p e r io d  o f  tw e n ty - f o u r  days i s  
c o n s t a n t .  T hose eggs (# 1 ,  6 ) i n  t h e  f i r s t  c lu t c h  w hich w ere in c u b a te d  
f o r  t h e  same le n g th  o f  t im e  a l l  h a tc h e d  d u r in g  th e  n ig h t  o f  J u ly  2 3 -2 4 , 
and th e  c h ic k s  w ere  d r y  b y  th e  fo l lo w in g  m o rn in g . The one egg f a r t h e s t  
advanced  ( h a tc h in g  e a r l i e s t )  Was t h e  one l a i d  on th e  day  in c u b a tio n  b e ­
gan  ( # 6 ) ,  th u s  n o t  n e e d in g  a  he-w arm ing  p e r io d  b e f o r e  c o n tin u in g  d e v e l ­
opm ent .
The b ro o d  t a b l e  (T a b le  X) shows th e  e s t im a te d  a g e s  o f  t h e  tw e lv e  
b ro o d s  fo und  a t  Logan P a s s .  Prom t h i s  in f o r m a t io n ,  and th e  two known age 
c lu tc h e s  a b o v e , t h e  h a tc h in g  p e r io d  i n  1959 a p p e a rs  t o  have  been  betw een  
J u ly  16 and  2 5 .
P r o c e s s . A p p a re n tly  no a u th o r  h a s  d e s c r ib e d  th e  h a tc h in g  p ro c e s s  
i n  W h i t e - t a i l e d  P ta rm ig a n . The c lu t c h  o f  n in e  eggs i n  T ab le  V II was 
o b se rv e d  d u r in g  t h e  h a tc h in g  p r o c e s s  and two eggs w ere  o b se rv ed  con­
t i n u a l l y  d u r in g  t h e  a c t u a l  em ergence  o f  t h e  c h ic k .  At th e  end o f  
tw e n ty -o n e  d a y s  o f  i n c u b a t io n  ( J u l y  2 1 ) ,  no sound came from  w i th in  any 
e g g . At tw e n ty -o n e  and o n e - h a l f  d a y s ,  one o f  t h e  s i x  eggs vrl^ich h a tc h e d  
t o g e t h e r  b e g an  a u d ib l e  p ip p in g .  By tw e n ty - tw o  d a y s ,  t h r e e  o f  t h e  s i x  
eggs had  b eg u n  t o  p i p .  S ix  h o u rs  l a t e r ,  a  s m a ll  c ra c k  was v i s i b l e  i n  
t h e  s h e l l  o f  t h e  m ost a d v an ced  egg ( # 6 ) .  Loud p ip p in g  sounds came from
—*78—
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TABLE X. H i s to r y  o f  b ro o d s  o b se rv e d  a t  Logan P ass  i n  1959
B rood,
Fem ale
C h ick
No.
E s t .
H a tch
O b s e rv a tio n
D a te s *  M o r ta l i ty Remarks
1
541
45
46
41&
7 /2 0 7 /2 1 ,2 %  9 /1 4 ,1 5
same
same /
7 /2 1 1
two c h ic k s  i n  brood  
on 9/ 19, 20, 21, 
j e a r l y  m o r t a l i t y
2
502
4Ô
49
50
7 /2 3 7/24,,2%  8 /2 9  9 /3 ,1 6
same
same
same
l / 2 k 1 e a r ly  m o r t a l i t y
3
505
627
628
629
630 
5a 
5b 
5c
7 /2 4  
1 -5  A.M.
n
1 P.M .
C 7 /2 4 ,2 1 ,2 % ,8 /2 6 ,9 /1 . 
^ 6 , 11, 11 , 16. 
(7 /2 4 ,2 1 ,2 % , 8 /2 6 ,9 /1 ,  
^ 9 /6 ,1 1 ,1 3 ,1 6 .  
7 /2 4 ,2 1 ,2 %  
same 
same
3 
o r
4
red u c ed  from  4 t o  
3 a b o u t 9/5
è  day  younger
4
542
52
53 
54^ 
4 2 i
7 /2 3 C 7 /2 6 ,1 0  8 /1 4 ,W ,1 9 , 
1 8 /2 1 ,2 8 ,2 9 , 9/ 12, 14. 
same p lu s  9 /2 2  
7 /2 6 1
two c h ic k s  i n  b rood  
on 9/19
e a r l y  m o r ta l i t y
5-543 44 7 /2 2 7/2%  ,9 / 7 ,15 . 0
6
556
57
5Ô
59
7 /2 4 7/ 1 1 ,8/ 22 , 9/ 11, 12, 11.7/ ^ , 8/ 29 , 9/ 11, 12, 14.
7 /1 1  8/ I 2 1
w ith  b rood  3 on 
9 /1 3
k i l l e d  8/29
7
563
60
61
6 2
7 /1 7 8 / 1 ,  11
same
same
0?
Ô
570
65
66
67
68 
69
7 /1 9 8/2
same
same
same
same
?
9
575
76
77
78
79
7 /2 1
7 /1 7 ?
8/%
same
8 /% ,26  9 /1 5
same
2
ad o p ted ?
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TABLE X ( c o n t in u e d )
B rood Ci^ick E st# O b s e rv a tio n
Fem ale No. H atch H a te s *  M o r ta l i ty Remarks
10 84 7 /1 7 8 /7
583 85 same
86 same ?
87 same
11 93 7 /2 0 [8 /1 1 ,1 7 , 9 /1 ,1 1 ,1 4 , 3 i n  b ro o d  on
597 94 1 9 /1 5 ,2 1 ,
95 [ 8 /1 1 ,1 7  9 /1 ,1 1 ,1 4 0? 2 i n  b rood  on
96 19/15
12 98 7 /2 4 8 /1 1 ,1 7 ,2 8 ,2 9  9 /1 9 ,2 2
600 99 8 /1 3 ,1 7 .2 8 .2 9  9 /1 9 ,2 2 0
AVG. 4 ea# 7 /2 1 5 o b s e r v a t io n s  each 30$ 46 t o t a l  in d .
*  D a te  when m easu rem en ts  w ere ta k e n  ( s e e  T ab le  X I)
—81-
TABLE XI* M easurem ents o f  b ro o d s  o b se rv e d  a t  Logan P ass
C h ick
No*
F o o t L en g th  
i n  mm.
T o ta l  L en g th  
i n  mm* W eight in  Grams
45 34,42
46 3 8 ,4 3
47 39,46
41& 39
48 3 8 ,4 2
49 3 8 ,4 3
50 3 8 ,4 2
51, 39,42
2 i 39
627 40 , 43 , 66,70
628 3 7 ,4 0 ,6 7 ,7 0
629 40 , 41,68
630 3 9 ,4 1 ,6 7
5a 3 8 ,4 0
5b 3 8 ,4 0
5c 36,40
52 4 0 ,4 4 ,6 0 ,6 7
53 3 9 ,4 4 ,6 4 ,6 9
54 40 , 44 , 60, 68,69
4 2 i 40
44 42
57 44 , 70,73
58 4 4 ,6 8
59 45,70
60 53
61 52
62 51
65 51
66 47
67 49
68 48
69 48
76 n t
77 n t
78 n t ,6 8
79 n t ,7 2
96,115
9 2 ,1 2 1
9 4 ,1 2 3
93
9 6 ,1 1 2
91,121
9 4 .1 1 9
9 3 .1 1 9  
95
91. 96. 255.295
9 0.9 7.2 5 5 .2 9 6
92. 98.255 
92, 96,236
9 1 ,9 8
92,101
8 5 ,9 1
101.125.235.255
9 8 .1 2 4 .2 4 0 .2 6 0  
9 8 ,1 2 3 ,2 3 4 ,2 6 5 ,2 9 5  
97
103
126, 274,300
1 2 1 ,2 7 3
125,263
166
172
173
160
150
152
155
150
172
204
194.260 
2 3 6 ,2 8 5
n t*  27 
n t ,  27 
n t ,  27
n t
13. 5 , 27
13. 5 , 27
13. 5, 27
13. 5, 27
13.5
13,16*5 ,190,250
1 3 ,1 6 * 5 ,1 9 5 ,2 5 3
13, 16*5,203
1 3 ,1 6 * 5 ,1 5 5
13. 16.5
13,16*5
1 2 .1 6 .5
20, 30 , 147,203
20, 30 , 150,215
20, 30, 145, 205,321
20
23
29,217,282
2 9 ,2 1 0
26,206
59
59
54
54
45
48
47
60
73
75 ,193
104,233
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TABIE XI ( c o n tin u e d  )
C h ick
No*
F o o t L eng th  
i n  mm.
T o ta l  L eng th  
i n  mm. W eight i n  Grams
84 64 215 127
85 62 205 112
86 64 215 116
87 64 215 120
93 6 8 ,7 4 ,7 6 2 2 0 ,3 0 0 ,3 1 5 1 3 5 ,2 8 1 ,3 4 2
94 6 9 ,7 6 ,7 7 2 1 8 ,2 9 4 ,3 1 0 1 3 0 ,2 7 0 ,3 4 9
95 6 5 ,7 5 2 12 ,2 8 2 131 ,257
96 6 6 ,7 5 2 1 5 ,2 9 0 134 ,270
98 6 0 ,7 0 ,7 4 2 1 0 ,2 7 5 ,3 1 0 1 2 0 ,2 2 5 ,3 6 5
99 5 3 ,6 8 1 9 0 ,2 6 0 110,185
* n t  -  n o t  t a k e n
—83“*
w i th in  t h e  o t h e r  tw o , and  weak ta p p in g  sounds i n d i c a t i n g  th e  b e g in n in g  o f  
p ip p in g  came from  t h e  re m a in in g  t h r e e .
I n i t i a l l y ,  t h e  i n t e r v a l  b e tw een  ta p p in g  sounds was a b o u t tw e n ty  
se c o n d s  w ith  r a r e l y  o v e r  t h r e e  o r  f o u r  t a p s  i n  a  g ro u p . J u s t  p r i o r  t o  
c r a c k in g  o f  t h e  s h e l l ,  ta p p in g  sounds w ere  l o u d e r ,  i n  g ro u p s up t o  t e n  
p e c k s  e a c h , and  o f t e n  w i th  l e s s  th a n  t e n  se co n d s  p a u se  betw een  g ro u p s .
A l l  s i x  eg g s w ere  c ra c k e d  a t  t h e  b e g in n in g  o f  t h e  tw e n ty - th i r d  day  and 
f a i n t  p e e p in g  from  t h e  c h ic k  i n s i d e  t h e  m ost advanced  egg co u ld  be 
h e a r d .  F o u r  h o u rs  l a t e r  t h e  two o t h e r  s l i g h t l y  more advanced c h ic k s  
(#2  and  3 )  w ere  b e g in n in g  t o  make p e e p in g  c a l l s  from  w i th in  th e  egg .
The m ost ad v an ced  c h ic k  (# 6 )  was now c a l l i n g  lo u d ly  enough t o  be h e a rd  
s i x  in c h e s  from  t h e  egg and  t h e  hen  b e g an  t o  an sw er th e s e  c a l l s  w ith  
draw n o u t  c lu c k in g  c a l l s .  T h is  same c h ic k  su c c e e d e d  i n  b re a k in g  lo o s e  a 
s m a ll  p ie c e  o f  s h e l l  w i th in  two more h o u r s ,  and one h o u r  l a t e r ,  b ro k e  
th ro u g h  t h e  s h e l l  membrane a t  t h i s  p o i n t ,  m aking a n  open h o le  a b o u t o n e - 
e ig h th  in c h  i n  d ia m e te r .  T h is  f i r s t  o p e n in g  i n  t h e  s h e l l ,  t h r o u ^  w hich 
th e  egg t o o th  on t h e  b e a k  o f  t h e  c h ic k  c o u ld  b e  s e e n ,  was made a p p ro x i­
m a te ly  tw e n ty —f o u r  d ay s  a f t e r  t h e  egg was l a i d  and i n  t h i s  c a se  tw e n ty -  
t h r e e  and  o n e - h a l f  d ay s  a f t e r  in c u b a t io n  b e g a n . W ith in  th e  n e x t e ig h t  
h o u rs  t h e  re m a in in g  f i v e  c h ic k s  b ro k e  h o le s  th ro u g h  t h e i r  s h e l l s  and 
co m p le ted  em ergence  so  t h a t  a l l  s i x  c h ic k s  w ere  o u t  and d ry  tw e n ty - fo u r  
d ay s  a f t e r  t h e  b e g in n in g  o f  in c u b a t io n .  One egg was h a tc h e d  a r t i f i c i a l l y  
and a n o th e r  n a t u r a l l y  a f t e r  t h e  f i r s t  g roup  o f  s i x  had  h a tc h e d  and l e f t  
t h e  n e s t .  I n  t h e  fo rm e r  c a s e ,  t h e  egg had  b e e n  c ra c k e d  p re m a tu re ly  by  
a c c id e n t  a l th o u g h  t h e  c h ic k  h ad  b egun  to  t a p  a t  t h e  s h e l l  b y  h im s e l f .
T h is  c h ic k  to o k  f i v e  h o u rs  t o  g e t  o u t  o f  t h e  c ra c k e d  s h e l l .  I t  was k e p t 
a t  a  te m p e r a tu re  o f  a b o u t n i n e t y  d e g re e s  d u r in g  t h i s  t im e  by  th e  h e a t  o f
—ÔA.—
a  Colem an g a s  l a n t e r n .  A v e r y  s m a l l  b u lg e  o f  y o lk  was v i s i b l e  on i t s  
abdomen a t  t h e  t im e  o f  h a tc h in g  and i t  was n e a r ly  gone e ig h t  h o u rs  l a t e r .  
T h is  c h ic k  was b o rn  a b o u t two d a y s  p r e m a tu r e ly .
The o t h e r  c h ic k  w h ich  h a tc h e d  a f t e r  t h e  b ro o d  l e f t  t h e  n e s t  emerged 
b y  i t s e l f  tw e n ty - th r e e  d a y s  a f t e r  t h e  egg was l a i d .  In c u b a t io n  had been  
i n  p r o g r e s s  one d a y  when t h i s  egg was l a i d ;  t h e r e f o r e ,  tw e n ty - th r e e  days 
r e p r e s e n t  t h e  minimum in c u b a t io n  p e r i o d .  I t  to o k  a b o u t f o u r  h o u rs  from  
th e  t im e  t h e  i n i t i a l  h o le  was made f o r  t h i s  c h ic k  to  g e t  o u t o f  th e  s h e l l .
B o th  c h ic k s  w ere  o b se rv e d  to  em erge b y  t h e  u s e  o f  two movements i n
a d d i t i o n  t o  t h e  p ip p in g  o f  t h e  s h e l l  b y  movements o f  th e  b e a k . When s t i l l
i n  t h e  s h e l l ,  some t w i s t i n g  movement was shown w hich  tu rn e d  t h e  c h ic k  
s l i g h t l y  w i t h in  t h e  s h e l l .  T h is  tu r n in g  a p p e a rs  to  make more s h e l l  a v a i l ­
a b le  t o  e i t h e r  s i d e  o f  th e  i n i t i a l  h o le  f o r  l a t e r a l  w id e n in g . O nly s l i g h t  
l a t e r a l  w id e n in g  was a c t u a l l y  o b s e rv e d , b u t  b ro k e n  s h e l l s  from  emerged 
c h ic k s  a p p e a re d  t o  h av e  b e e n  c h ip p e d  l a t e r a l l y  a lo n g  th e  b re a k a g e  p la n e  
f o r  a b o u t o n e - q u a r t e r  o f  t h e  c ir c u m fe re n c e  o f  t h e  eg g . The f i n a l  emer­
gence  was a c c o m p lish e d  i n  b o th  c a s e s  b y  a  s t r a i g h t e n i n g  a c t io n  o f  th e  
c h ic k * 3 b o d y . C o n t in u a l  a t te m p ts  t o  s t r a i g h t e n  th e  c u rv a tu r e  o f  th e  
b ack  and n e ck  r e s u l t e d  i n  p r e s s u r e  a g a i n s t  t h e  ends o f  th e  egg w hich 
opened t h e  c ra c k  fo rm ed  b y  t h e  b e a k  i n  much t h e  same m anner a s  one opens
a  h en*s egg t o  f r y  i t .  I n  t h e  c a s e  o f  a l l  e g g s , two p ie c e s  rem ained  i n
th e  n e s t  a f t e r  h a tc h in g .  The b r e a k in g  p la n e  was t r a n s v e r s e  and lo c a te d  
a p p ro x im a te ly  t w o - t h i r d s  o f  t h e  l e n g th  o f  t h e  e g g . B loody f e t a l  membranes 
a r e  v i s i b l e  i n  t h e s e  " h a l f  s h e l l s "  f o r  w eeks a f t e r  h a tc h in g  and p ro b a b ly  
w ould s e r v e  t o  d i s t i n g u i s h  t h e s e  s h e l l s  o f  eggs b ro k e n  by  p r e d a t io n  ( a t  
l e a s t  up t o  a  week b e f o r e  h a tc h in g )  th ro u g h o u t  th e  s e a so n  i n  w hich th e y  
w ere  l a i d .
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The h e n  l e d  t h e  new ly  h a tc h e d  c h ic k s  away from  th e  n e s t  w i th in  
tw e lv e  h o u r s ,  p ro b a b ly  a b o u t e ig h t  h o u r s ,  o f  th e  tim e  th e y  emerged from  
t h e  s h e l l#  The u n h a tc h e d  eggs and s h e l l  rem a in s  w ere l e f t  i n  th e  n e s t .  
T hese  u n h a tc h e d  eggs w ere  found  b y  t h e  a u th o r  i n  t im e  t o  h a tc h  one a r t i ­
f i c i a l l y  and  r e s c u e  th e  o t h e r  one from  w hich  t h e  c h ic k  was em erg ing ; b u t  
u n d e r  n a t u r a l  c o n d i t io n s  t h e s e  abandoned  c h ic k s  u n d o u b te d ly  do n o t s u r ­
v iv e #
Young C h icks
D e s c r i p t i o n # T h i r t e e n  o n e -  and tw o -d a y -o ld  c h ic k s  w ere observed#  
The h a tc h in g  d a t e  w i th in  a  few  h o u rs  i s  known f o r  e ig h t  o f  t h e s e .  A 
s i n g l e  c h ic k  was h a tc h e d  p re m a tu r e ly  and i t s  m easu rem en ts ta k e n  w i th in  
tw e n ty - f o u r  h o u rs  so  t h a t  th e y  r e p r e s e n t  t h e  s i z e  o f  a  c h ic k  a t  b i r t h  o r  
a  few  h o u rs  b e fo re #  T a b le  X II  shows th e  m easu rem en ts o f  th e  t h i r t e e n  
new born c h ic k s#
TABLE X I I .  C o m p ara tiv e  m easu rem en ts o f  c h ic k s  two d ays o ld  o r  l e s s
No#
Age
i n
Days
W eight
i n
Grams
T o ta l  
L eng th  
i n  mm# Wing F o o t
W idth 
o f  S k u l l  
i n  mm#
L ength
o f
Beak
i
T a i l
Remiges 
i n  mm.
1
Remarks
1 0 11 33 25 34 12 6 none none prem atur*
1 1 12 85 28 36 13 6 none 5 b a la n c e
p o o r
6 l i 13 9 1 .3 3 4 .3 38#3 14 7 none 8 ru n  f a i r
5 2 1 3 .5 9 3 .7 3 2 .0 3 8 .5 14 9 none 10 ru n  w e l l
The two c h ic k s  w hich w ere  m easu red  f o r  t h e  z e ro  and one day  ag es  
had  done p r a c t i c a l l y  no f e e d in g  o r  e x e r c i s i n g ,  so t h a t  t h e i r  m easurem ents
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may b e  som ewhat s m a l l e r  th a n  th o s e  o f  n e s t - h a tc h e d  c h ic k s  o f  th e  same 
a g e .  The re m a in in g  s i x  know n-age c h ic k s  f a l l  i n  th e  d a y -a n d - a - h a l f  
ag e  c l a s s .  T h e i r  w e ig h ts  w ere  i d e n t i c a l  w i th in  th e  l i m i t s  o f  th e  s c a le  
u s e d ,  and  t h e i r  t o t a l  le n g th  o n ly  v a r i e d  one m i l l im e te r .  Wing le n g th  
from  t h e  a x i l l a  t o  t h e  end o f  th e  c a r p a l s  v a r i e d  one h a l f  m i l l im e te r  and 
s p re a d  o f  t h e  f o o t  from  f r o n t  t o  b a ck  v a r i e d  one m i l l im e te r .  W idth o f  
th e  s k u l l  and  l e n g th  o f  th e  beak  d id  n o t  v a r y .  No r e c t r i c e s  had ap p ea re d  
and  re m ig e s  v a r i e d  one m i l l im e te r  from  an  a v e ra g e  le n g th  o f  e i ^ t  m i l l i ­
m e te r s .  The m easu rem en ts  o f  t h e  f i v e  tw o -d a y -o ld  c h ic k s  v a r ie d  in  th e  
same o r d e r  o f  m a g n itu d e .
The new born c h ic k  i s  c o v e red  w ith  n a t a l  down i n  a m o ttle d  t a n  and 
brown p a t t e r n ,  e x c e p t  f o r  t h e  w ing p r i m a r ie s .  The p r im a ry  f e a t h e r  
s h e a th s  seem  to  a p p e a r  j u s t  a t  b i r t h  o r  a  l i t t l e  b e f o r e  and d e v e lo p  
r a p i d l y .  The ju v e n a l  p r im a ry  f e a t h e r s  b e g in  t o  em erge from  th e  s h e a th  
on t h e  f i r s t  d a y  a f t e r  h a tc h in g  and p r o t r u d e  a p p ro x im a te ly  t e n  m i l l i ­
m e te rs  on  th e  se co n d  d a y . S h e a th s  o f  t h e  r e c t  r i c e s ,  how ever, do n o t 
a p p e a r  u n t i l  a b o u t t h e  s i x t h  d a y . L en g th  o f t h e  w ings and f e e t  in c r e a s e s  
r a p i d l y  d u r in g  t h e  f i r s t  d a y  o f  g ro w th ; t h e  a b i l i t y  o f  t h e  c h ic k s  t o  
b a la n c e  th e m s e lv e s  and  ru n  shows a  c o r re s p o n d in g  i n c r e a s e .
B e h a v io r . A r e s p o n s e  bond b e tw ee n  t h e  h en  and c h ic k  seems to  be  
e s t a b l i s h e d  even  b e f o r e  h a tc h in g .  Two c h ic k s  (num bers 8 and 9 , T ab le  IX) 
w ere  h a tc h e d  a f t e r  t h e  h en  had  l e f t  t h e  n e s t  w ith  t h e  re m a in d e r  o f  th e  
b ro o d . T hese  tw o c h ic k s  had  p ip p e d  t h e i r  s h e l l s  and c a l l e d  from  w i th in  
them  b e f o r e  t h e  h en  l e f t  th e  n e s t .  When h a tc h e d  o u t ,  th e s e  c h ic k s  showed 
no re s p o n s e  to w a rd  m e, a l th o u g h  I  was t h e  f i r s t  l i v i n g  th in g  th e y  saw .
The fo l lo w in g  d a y , I  p e rfo rm e d  an  e x p e rim e n t t o  s e e  w h e th e r th e s e  c h ic k s
—87—
w ould re sp o n d  t o  p ta rm ig a n  o t h e r  th a n  t h e i r  m other*
When t h e  tw o c h ic k s  w ere  p la c e d  n e a r  a  hen  w hich  had n o t in c u b a te d ,  
th e y  gave  lo u d  c a l l s *  The h en  showed l i t t l e  i n t e r e s t  i n  them  and d id  n o t 
r e p l y  w ith  m o th e r ly  c a l l s *  The c h ic k s  rem ain ed  w here th e y  w ere  a lth o u g h  
th e  h en  was i n  p la in  s i g h t .  When t h e s e  same c h ic k s  w ere p la c e d  n e a r  a  m ale 
p ta rm ig a n , t h e  a c t i o n  was s i m i l a r .  H ow ever, t h i s  a p p a re n t  la c k  o f  s i g h t  
s t im u lu s  may b e  b ia s e d  b y  t h e  v e r y  young age  (a p p ro x im a te ly  o n e -h a l f  and 
t h r e e - q u a r t e r s  d a y s )  and w eakness o f  t h e  e x p e r im e n ta l  ch ick s*
When t h e s e  same tw o c h ic k s  w ere  p la c e d  b y  t h e i r  own m other a  few  
h o u rs  l a t e r ,  sh e  an sw ered  t l ^ e i r  c a l l s *  The c h ic k s  re sp o n d ed  t o  h e r  c a l l s  
by  t r y i n g  t o  g e t  t o  h e r  s id e *  The hen  th e n  came to w ard  them  and e v e n tu a l ly  
b ro o d ed  th em . The e v id e n c e  from  t h e s e  o b s e r v a t io n s  p o in t s  to  a  c h ic k -h e n  
bond b a se d  on t h e  sound o f  t h e  m o th e r ly  c lu c k in g  o f  t h e  hen  e s t a b l i s h e d  
even  b e f o r e  h a tc h in g  r a t h e r  th a n  b a se d  on s i g h t  s t im u lu s  a f t e r  h a tc h in g .
D a y -o ld  c h ic k s  w ere  o b se rv e d  t o  fe e d  on a lm o s t e v e ry th in g .  B a ile y  
(1918 ) h a s  u n d o u b te d ly  t h e  m ost c o m p le te  p u b l is h e d  o b s e rv a t io n s  on newborn 
W h i t e - t a i l e d  P ta rm ig an *  She o b se rv e d  c h ic k s  p e c k in g  a t  a n th e r s  o f  D ryas 
and d w a rf w illo w  among o t h e r  g r a s s e s  and f lo w e rs  w ith o u t  any  a p p a re n t  
d i r e c t i o n  on th e  p a r t  o f  t h e  h e n . P ic k w e ll  (1 9 4 1 ) r e c o rd s  b ro w sin g  on 
s u c c u le n t  moss* E vans and  F i s h e r  (MS) a p p a r e n t ly  h av e  made th e  f i r s t  
r e c o r d s  o f  f e e d in g  i n t e r v a l s  and  s p e c i f i c  fo o d s  u se d  in  q u a n t i t i e s  by  
new born c h ic k s .  T h ese  a u th o r s  m e n tio n  f e e d in g  on i n s e c t s  and le a v e s  o f  
p l a n t s  su c h  a s  w illo w  f o r  f i f t e e n  t o  tw e n ty  m in u te s  and th e n ,  w ith  f u l l  
c r o p s ,  b e in g  b ro o d e d  b y  t h e  h en  f o r  a  s i m i l a r  p e r io d  o f  t im e . My o b s e r ­
v a t io n s  on young  c h ic k s  in c lu d e  c a s e s  s i m i l a r  t o  a l l  o f  th e  above .
D a y -o ld  c h ic k s  a t  Logan P a ss  sam pled  se e d  h e a d s , b u d s , f lo w e r s ,  
i n s e c t s ,  and some le a v e s *  D u rin g  th e  f i r s t  day  i n  p a r t i c u l a r ,  th e
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c h ic k s  w ould  p eck  a t  a n y th in g  c o n sp ic u o u s  w hich  th e y  p a s s e d , in c lu d in g  i n  
some c a s e s  n o n -o rg a n ic  o b j e c t s .  T h is  t r i a l - a n d - e r r o r  m ethod was s u p p le ­
m ented  b y  te a c h in g  a c t i v i t y  on  t h e  p a r t  o f  t h e  hens ( s e e  Page 9 0 ) .  A 
m oving i n s e c t  was q u i c k ly  c h a se d  b y  c h ic k s  and seemed to  be  a  p r e f e r r e d  
fo o d  a lo n g  w i th  c e r t a i n  s e e d s ,  b u d s , and f lo w e r s .  A d i s c u s s io n  o f  c h ic k  
fo o d  h a b i t s  i s  beyond  t h e  sc o p e  o f  t h i s  p a p e r .  I  s u g g e s t  t h a t  th e s e  
fo o d s  a l l  h a v e  a  n a t u r a l  h ig h  fo o d  v a lu e  and a r e  ta k e n  by  th e  ch ick  
i n s t i n c t i v e l y  o r  d is c o v e r e d  b y  c h a n c e . The d a y -o ld  c h ic k  w hich had 
n e v e r  se e n  i t s  m o th e r  p ic k e d  up t h e s e  good fo o d s  i n  a b o u t f i f t y  p e r  c e n t  
o f  h i s  f e e d in g  a t t e m p t s .  T h is  n a t u r a l  u s e  o f  h ig h  p r o t e i n ,  c o n c e n tra te d  
fo o d s  p a r a l l e l s  t h e  o b s e r v a t io n s  b y  G e l t in g  (1 9 3 7 ) .
F e e d in g  a c t i v i t y  d u r in g  t h e  f i r s t  d ay  l a s t e d  from  f i f t e e n  to  
t h i r t y  m in u te s  b e tw een  r e s t i n g  p e r i o d s .  B ro o d in g  b y  th e  hen  com prised  
o h ly  a b o u t h a l f  o f  t h e s e  r e s t i n g  p e r io d s  on  th e  tw o d ay s  when o b se rv a ­
t i o n s  w ere  m ade. S in c e  t h e  W eather was v e r y  warm and f a v o r a b le  d u r in g  th e  
o b s e r v a t io n  p e r i o d ,  a c t u a l  b ro o d in g  may n o t have  b e en  so n e c e s s a ry .  When 
r e s t i n g  on t h e i r  own, c h ic k s  w ould s q u a t  i n  sh a d y  s p o ts  i n  g roups o f  two 
o r  t h r e e ,  som etim es f o r  b r i e f  p e r io d s  o f  o n ly  a  few  m in u te s  r a t h e r  th a n  
th e  lo n g e r  p e r io d s  ta k e n  when b r o o d in g . R e s t in g  o r  b ro o d in g  p e r io d s  
becam e r a p i d l y  fe w e r  and s h o r t e r .  The l a s t  b ro o d in g  was o b se rv ed  when 
c h ic k s  w ere  a b o u t t e n  d a y s  o l d .
Newborn c h ic k s  r e l i e d  m a in ly  on t h e i r  m o th e r f o r  d a n g e r  w a rn in g s .
A th r e a te n e d  c h ic k ,  n o t  p re -w a rn e d , w ould m ore o f t e n  ru n  th a n  h id e  and 
p eep ed  lo u d ly  when c a u g h t .  O f te n  i f  a p p ro a c h e d  c a r e f u l l y  th e y  d id  n o t 
know th e y  w ere  i n  d a n g e r  and even fe d  w i th in  a  few  f e e t  o f t h e  o b s e rv e r .
A n a t u r a l  c u r i o s i t y  was shown to w a rd  r o c k s ,  h o l e s ,  snow, and w a te r .
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C h ick s  u s u a l l y  a p p ro a c h e d , r a t h e r  th a n  a v o id e d  t h e s e  t h i n g s .
P a r e n t a l  c a r e  o f  young c h ic k s . I n  t h e  s i n g l e  o b se rv e d  h a tc h in g  
t h e  h e n  re sp o n d e d  t o  c a l l s  o f  t h e  c h ic k s  w ith  low  c lu c k s  a s  much a s  a 
f u l l  d a y  b e f o r e  h a tc h in g .  The hen  a p p a r e n t ly  rem ained  on th e  n e s t  
th ro u g h o u t  h a tc h in g .  I n  t h e  i n i t i a l  o b s e r v a t io n  on th e  h a tc h in g  m orn ing , 
one c h ic k  w as i n  t h e  n e s t  u n d e rn e a th  t h e  hen  and  s t i l l  w e t;  th e  rem a in d e r 
(5 )  w ere  p a r t i a l l y  u n d e r  h e r  w ings i n  a  b ro o d  p o s i t i o n .
W ith in  s e v e n  h o u rs  o f  t h i s  i n i t i a l  o b s e r v a t io n  a t  h a tc h in g ,  th e  
hen  le d  t h e  c h ic k s  away from  t h e  n e s t .
F o r  t h e  n e x t  d a y  sh e  rem a in ed  w i th in  150 f e e t  o f  t h e  n e s t  and 
s ta y e d  v e r y  c lo s e  t o  h e r  b ro o d  w h ile  th e y  d e v e lo p e d  th e  a b i l i t y  to  
w a lk , r u n ,  f e e d ,  h i d e ,  e t c .  From t h e  t im e  th e  b ro o d  l e f t  t h e  n e s t ,  th e  
hen  to o k  p a r t  i n  t e a c h in g  a c t i v i t i e s  b y  b e in g  an  exam ple f o r  t h e  c h ic k s  
e i t h e r  u n c o n s c io u s ly  o r  p u r p o s e ly .  She was n o t ic e d  w a lk in g  s lo w ly  ab o u t 
d u r in g  t h e  e n t i r e  f i r s t  d a y , p a u s in g  t o  fe e d  and l e t  t h e  c h ic k s  c a tc h  u p , 
much a s  d e s c r ib e d  b y  B a i le y  (1 9 1 8 ) . D u rin g  t h i s  d ay  th e  c h ic k s  w ere n o t 
o b se rv e d  o v e r  s i x  f e e t  from  t h e  h en  and  sh e  b ro o d ed  them  e v e ry  tw e n ty  to  
t h i r t y  m in u te s .  A low  c a l l  was n o te d  w hich  s e rv e d  t o  b r in g  th e  c h ic k s  to  
h e r  f o r  b ro o d in g  p u r p o s e s .  T h is  m oving and r e s t i n g  seq u en ce  may be  im por­
t a n t  i n  t h e  r a p id  a c q u i s i t i o n  o f  b a la n c e  and  w a lk in g  a b i l i t y  d u r in g  th e  
f i r s t  tw e n ty - f o u r  h o u rs  o f  g ro w th .
E ig h t  d i f f e r e n t  b ro o d s  w ere  o b se rv e d  whose c h ic k s  w ere u n d e r two 
weeks o ld  and many o f  t h e s e  b ro o d s  w ith  young c h ic k s  w ere r e -o b s e rv e d  
num erous t im e s .  Hens i n  f o u r  o f  t h e s e  b ro o d s  w ere  o b se rv e d  to  te a c h  th e  
c h ic k s  t o  f i n d  and r e c o g n iz e  c e r t a i n  f o o d s .  I n  one i n s t a n c e ,  a  hen was 
f e e d in g  and  found  some new s h o o ts  j u s t  b r e a k in g  t h e  g round  s u r f a c e .  A f te r
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c l e a r i n g  t h e  a r e a  w ith  h e r  b e a k ,  sh e  gave  a  c a l l  w hich  b ro u g h t a l l  f o u r  o f  
h e r  t h r e e - d a y  o ld  c h ic k s  t o  t h e  s p o t  w here  sh e  was p e c k in g . Then sh e  
s te p p e d  b a c k  and t h r e e  o f  t h e  c h ic k s  peck ed  f o r  a  w h ile  i n  th e  same a r e a .  
S im i la r  c a s e s  w ere  o b se rv e d  on s l i g h t l y  o ld e r  c h ic k s ;  f o r  exam ple, a  hen 
found  a  g ro u p  o f  R an u n cu lu s  f l o w e r s ,  j u s t  o p e n in g , c a l l e d  h e r  c h ic k s ,  and 
b o th  p a r e n t  and  c h ic k s  consum ed a l l  o f  th e  f lo w e r s .
T e a c h in g  o f  s e l f - p r e s e r v a t i o n  was n o t  o b s e rv e d , b u t  th e  p a re n t  
gave  c e r t a i n  c a l l s  a t  w h ich  th e  c h ic k s  im m e d ia te ly  s q u a t te d  and h id  them ­
s e l v e s .  P r o g r e s s iv e  ch an g es i n  t h e  c a l l  and re s p o n s e  were n o t ic e d .  As 
th e y  grew  o l d e r  and becam e m ore and m ore a l e r t  t o  d a n g e r s ,  th e  c h ic k s  
began  t o  move away fro m  t h e  p a r e n t  i n t o  b e t t e r  h id in g  s p o ts  when w arned . 
C h icks w ere  f i r s t  o b se rv e d  t o  h id e  o r  f l y  f o r  e s c a p e  on t h e i r  own ju d g ­
ment a t  a b o u t tw o w eeks o f  a g e .  T h is  te n d e n c y  in c r e a s e d  and w a tc h fu ln e s s  
by  th e  p a r e n t  d e c r e a s e d  a s  c h ic k s  grew  o l d e r .  C h icks w ere f i r s t  o b se rv ed  
t o  g iv e  t h e i r  own w a rn in g  c a l l s  a t  a b o u t f i v e  weeks o f  a g e . These c a l l s  
a r e  i n d i s t i n g u i s h a b l e  from  th o s e  o f  t h e  p a r e n t  and w ere p ro b a b ly  le a rn e d  
from  th em .
Hens p r o t e c te d  t h e i r  young  from  t h e  w e a th e r  by  b ro o d in g  and s h e l ­
t e r i n g  w i th  t h e  body  f o r  a b o u t t h e  f i r s t  two w eeks o f  l i f e .  A f te r  t h i s  
'  t im e ,  l i t t l e  b ro o d in g  was o b s e rv e d ,  a l th o u g h  h en s  o c c a s io n a l ly  s to o d  o v e r 
c h ic k s  t o  p r o v id e  sh a d e  f o r  th em . I t  i s  d o u b t f u l  t h a t  th e  hen  p r o t e c t s  
t h e  c h ic k s  th ro u g h  s e l e c t i o n  o f  c e r t a i n  l o c a t i o n s .  No s i g n i f i c a n t  d i f f e r ­
en ce  i n  l o c a t i o n  o f  b ro o d s  on th e  s tu d y  a r e a  was n o te d  betw een  d i f f e r e n t  
p e r io d s  o f  c h ic k  d e v e lo p m e n t. The s l i g h t  d i f f e r e n c e s  shown co u ld  b e  more 
r e a d i l y  a t t r i b u t e d  t o  a v a i l a b i l i t y  o f  m o is t ,  young v e g e t a t i o n  th a n  to  
p r o t e c t i o n  from  u n f a v o r a b le  w e a th e r  o r  e n e m ie s . I n  some c a se s  i n d i f f e r ­
e n ce  t o  man»3 p o s s i b l e  d e t r i m e n t a l  e f f e c t s  was c l e a r l y  shown by  c e r t a i n
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h e n s .  Such  h e n s  and t h e i r  c h ic k s  c o u ld  b e  found  f o r  s e v e r a l  days w i th in  
a  h u n d red  y a rd s  o f  a  l o c a t i o n  w here  t h e y  had  b e en  c a p tu re d  and b an d ed .
A l l  h e n s  showed some d e g re e  o f  d e f e n s iv e  re s p o n s e  to  th e  c a l l  o f  
a  d i s t r e s s e d  c h ic k .  The a g g r e s s iv e  d e fe n s e  re s p o n s e  was shown b e s t  i n  
h e n s  w i th  young c h ic k s  b u t  was s t i l l  shown by  sem e h ens when th e  c h ic k s  
w ere  s i x  w eeks o ld  o r  t h r e e - q u a r t e r s  grow n. T h is  re s p o n s e  seems to  be  
in d u c e d  a lm o s t  e n t i r e l y  b y  t h e  lo u d  p e e p in g  sounds o f  a d i s t r e s s e d  c h ic k . 
The re s p o n s e  i s  i n t e n s i f i e d  b y  l a r g e r  num bers o f  d i s t r e s s  c a l l s  ( e .  g . 
from  s e v e r a l  c a p tu r e d  c h ic k s  a t  o n c e ) and  th e  s i g h t  o f  s t r u g g l in g  c h ic k s .  
The h en  i n  f u l l  d e fe n s e  d i s p l a y  e x h i b i t s  f u l l y  s p re a d  w ings and e r e c t ,  
s p re a d  t a i l .  S h o r t  a g g r e s s iv e  ru n s  a r e  made a t  t h e  enemy w ith  c o n s id e r ­
a b le  h i s s i n g .  I n  a  few  e x tre m e  d i s p l a y s ,  th e  hen  pecked  a t  th e  hands o f  
t h e  p e rs o n  h o ld in g  t h e  c h ic k s  and f le w  a t  h i s  f a c e  and h e ad .
T hese  d e fe n s e  r e s p o n s e s  w ere  shown b e s t  b y  h ens w hich had none o f  
t h e i r  b ro o d  w ith  th em . Hens re sp o n d e d  l e s s  to  a  l o s t  c h ic k  o r  d i s t r e s s e d  
c h ic k  c a l l s  when th e y  had  s e v e r a l  c h ic k s  w ith  th em . L ess v i o l e n t  r e ­
s p o n s e s ,  su c h  a s  h i s s i n g  o r  m aking th e m s e lv e s  c o n sp ic u o u s , w ere e x h ib i te d  
b y  h en s  i h  c a s e s  w here  d a n g e r  t h r e a te n e d  th e  c h ic k s ,  b u t  no sound s tim u lu s  
was in v o lv e d .
The v i s u a l  s t i m u l i  i n  t h e  l a t t e r  c a s e s  w ere a l l  p ro v id e d  by  man, 
b u t  p re su m a b ly  e n e m ie s , p a r t i c u l a r l y  g round  p r e d a t o r s ,  would evoke th e s e  
r e s p o n s e s .  Hens h i s s e d  when t h e  o b s e r v e r  g o t  w i th in  a  few  f e e t  o f  young 
c h ic k s .  When a  p e r s o n  su d d e n ly  came upon a  b rood  a t  c lo s e  ra n g e  so  t h a t  
t h e  h en  was s t a r t l e d ,  t h e  c h ic k s  w ould u s u a l l y  h id e  im m e d ia te ly  and th e  
hen  w ould ru n  a  few  f e e t  w ith  w h ite  r e c t r i c e s  and rem ig es  show ing . T h is 
show o f  b r i g h t  f e a t h e r s  e f f e c t i v e l y  a t t r a c t e d  a t t e n t i o n  t o  th e  hen  who, 
i f  f o l lo w e d ,  w ould c o n t in u e  t o  move away from  th e  b ro o d  i n  s h o r t  r u n s .
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W hile  n o t  a  t r u e  " b ro k e n  w ing  a c t , "  t h i s  d i s t r a c t i o n  d i s p l a y  se rv e d  a  
s i m i l a r  p u rp o se *  T h ree  h e n s  w ere  fo llo w e d  i n  such  c irc u m s ta n c e s  and 
each  one s ta y e d  f a i r l y  c lo s e  t o  t h e  p u r s u e r  u n t i l  th e y  w ere one hundred  
t o  two h u n d red  f e e t  from  th e  b ro o d . In  each c a s e  th e  hen  d is a p p e a re d  
from  v ie w  o n ce  t h i s  d i s t a n c e  was r e a c h e d . I n  one c a s e  th e  hen  had 
h id d e n  h e r s e l f  b e h in d  low  krum m holz, w h i le  i n  a n o th e r  c a se  t h e  hen  was 
o b se rv e d  s n e a k in g  s lo w ly  b a ck  t o  t h e  a r e a  w here t h e  b rood  had b e e n . I n  
t h e  t h i r d  c a s e  t h e  h en  c o u ld  n o t  b e  lo c a te d  u n t i l  sh e  gave h e r s e l f  away 
b y  c a l l i n g  b a c k  t o  a  l o s t  c h ic k .  T h is  l a t t e r  r e s p o n s e  was c a p i t a l i z e d  
upon t h e r e a f t e r  when a  h en  c o u ld  n o t  b e  l o c a te d .  O ver f i f t y  p e r  c e n t  o f  
l o s t - c h i c k - p e e p in g  i m i t a t i o n s  b y  th e  o b s e rv e r  n e t t e d  a  re s p o n se  from  th e  
h e n . I n  sôjne c a s e s  a t  t h i s  c h ic k  c a l l  a  hen  w ould a p p e a r  on a  p ro m in en t
ro c k  o r  come to w a rd  th e  o b s e r v e r .
The d i s p l a y ,  to w a rd  humans a t  l e a s t ,  seem ed to  b e  m o d ifie d  by  th e  
f e a r  o r  o t h e r  a s s o c i a t i o n s  w h ich  th e  hen  had  w ith  t h e  enemy; f o r  in s t a n c e ,  
a  h en  w h ich  had  b e en  c a u g h t ,  h a n d le d ,  and banded  u s u a l ly  showed a  m arked ly  
l e s s  v i o l e n t  d e fe n s e  r e s p o n s e  t o  c a l l s  from  th e  d i s t r e s s e d  c h ic k s  th a n  b e ­
f o r e  sh e  was h a n d le d .  I n  a d d i t i o n ,  th e  h en  w h ich  had b een  h a n d le d  a t  th e  
n e s t  a lm o s t  d a i l y  d u r in g  in c u b a t io n  showed much l e s s  a g g re s s io n  tow ard  th e  
o b s e rv e r  h o ld in g  h e r  c h ic k s  th a n  d id  o th e r  h e n s .
I n  many c a s e s  i t  was c l e a r  t h a t  h en s  a r e  n o t  aw are o f  t h e  number i n
t h e i r  b ro o d . E x p e rim e n ts  w ere  made i n  e le v e n  in s t a n c e s  to  s e e  i f  hens
re c o g n iz e d  t h e  num ber o f  i n d i v i d u a l s  i n  t h e i r  b ro o d . C hicks w ere h e ld  and 
r e l e a s e d  one a t  a  t im e  to  t h e  h en  and t h e  num ber a t  w hich th e  h en  con­
s id e r e d  h e r  b ro o d  c o m p le te  and moved them  away from  th e  t h r e a t  was r e ­
c o rd e d . I n  o n ly  t h r e e  o f  t h e  e le v e n  c a s e s  d id  t h e  hen  w a i t  f o r  h e r  com­
p l e t e  b ro o d . F u r th e rm o re , a l l  t h r e e  o f  t h e s e  c a s e s  w ere sm a ll  b ro o d s o f
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t h r e e  o r  f o u r .  One h en  l e f t  when sh e  had th r e e  o f  f i v e  and a n o th e r  when 
sh e  had  o n ly  f o u r  o f  se v e n  c h ic k s*  The a v e ra g e  fe m a le s  l e f t  when th e y  hàd 
a b o u t s e v e n t y - f i v e  p e r  c e n t  o f  t h e i r  b ro o d  back* A d d i t io n a l  c h ic k s  w ere 
a l s o  a c c e p te d *  A h en  w hich  had s i x  c h ic k s  a l r e a d y  w ith  h e r  was p re s e n te d  
w ith  tw o more* She re sp o n d ed  im m e d ia te ly  t o  t h e i r  c a l l s  and to o k  them  
u n d e r  t o  b ro o d  w ith  t h e  r e s t .  T h is  le s s e n e d  p r o t e c t i v e  r e s p o n s e , once th e  
b ro o d  i s  s e v e n t y - f i v e  p e r  c e n t  c o m p le te , may be  a  s i g n i f i c a n t  f a c t o r  i n  
c h ic k  m o r t a l i t y .
H a lf - Grown C h ick s
Body g row th  * F ig u re  5 shows th e  g row th  o f  c h ic k s  from  b i r t h  to  
a d u l t  s i z e .  G row th o f  body  s i z e ,  a s  i n d ic a t e d  by  t o t a l  l e n g th ,  i s  
e s s e n t i a l l y  l i n e a r  and a d u l t  s i z e  i s  a p p ro x im a te d  a t  t h e  end o f  s i x  weeks* 
W eight i n c r e a s e  fo l lo w s  a  som ewhat s ig m o id  c u rv e , la g g in g  b eh in d  body 
grow th  f o r  two and o n e - h a l f  w eek s, th e n  in c r e a s in g  s h a r p ly  f o r  a  week, 
and c lim b in g  s t e a d i l y  t h e r e a f t e r  w ith  a  s l i g h t  p r o g r e s s iv e  d e c re a s e  i n  
r a t e .  A d u lt  w e ig h t i s  e s s e n t i a l l y  re a c h e d  a t  t h e  end o f  e ig h t  w eeks.
The r a p id  g row th  shown b e tw een  two and t h r e e  weeks comes j u s t  a f t e r  th e  
ju v e n a l  plum age i s  e s s e n t i a l l y  co m p le ted  and i s  p ro b a b ly  a  f u n c t io n  o f  
th e  t r a n s f e r  o f  e n e rg y  from  f e a t h e r  g ro w th  to  body g ro w th .
T h is  r a p id  g row th  r a t e  i s  a d i s t i n c t  a d v a n ta g e  to  th e  p ta rm ig a n  
w hich  l i v e  i n  an  e n v iro n m e n t w ith  a  v e r y  s h o r t  summer season* In  1959, 
c h ic k s  p ro b a b ly  h a tc h e d  a t  l e a s t  tw o w eeks l a t e r  th a n  u s u a l ,  ab o u t J u ly  
22 , b u t  n e v e r t h e l e s s  w ere  a d u l t  s i z e  b y  m id -S ep tem b e r, a lm o st a  month 
b e fo r e  w in t e r  snows becam e s e r i o u s  enough t o  c lo s e  th e  Logan P ass  h ig h ­
way.
F e a th e r  g ro w th  and c h a n g e . F e a th e r  g row th  i n  young p ta rm ig a n  i s
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*  9
m 2(0
160 ZO
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FIGURE 5* T o ta l le n g th  and w eight growth o f  p tarm igan ch icks in  1959
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a l s o  q u i t e  r a p i d .  T a b le  X I I I  shows t h e  d ev e lo p m en t o f  p lum ages i n  young 
p ta rm ig a n .
S even  ju v e n a l  p r im a r ie s  a r e  b u d d in g  from  t h e i r  s h e a th s  on th e  
f i r s t  d a y  a f t e r  h a tc h in g  and h ave  re a c h e d  a  le n g th  p e r m i t t in g  f l i g h t  
(a b o u t s i x t y  m i l l i m e t e r s )  i n  t h e  second  w eek, when th e  c h ic k  i s  s t i l l  
p a r t i a l l y  c o v e re d  b y  n a t a l  down. The f i n e l y  m o tt le d  g re y  and brown ju v ­
e n a l  p lum age i s  c o m p le te  i n  t h e  t h i r d  week and th e  d a rk  in n e r  p r im a r ie s  
a r e  b e g in n in g  t o  b e  r e p l a c e d .  A w h ite  o u t e r  p r im a ry  b e g in s  to  show, 
w hich  a f t e r  co m p arin g  w i th  Salom onson*s (1939) work on Rock P ta rm ig a n ,
I  c o n c lu d e  i s  t h e  n i n th  p r im a ry  and th e  f i r s t  o f  t h e  w h ite  f i r s t - w i n t e r  
p r im a r ie s  t o  a p p e a r .  The o u t e r  two w h ite  p r im a r ie s  a re  s l i g h t l y  l e s s  
w h ite  th a n  th e  in n e r  o n e s :  w h i t e ,  g r e y ,  and cream  c o lo r ,  r e s p e c t iv e ly ,
from  i n s i d e  t o  o u t .  By th e  end o f  t h e  f o u r th  week an in n e r  w h ite  p r i ­
m ary a p p e a rs  (p re su m a b ly  num ber one o f  t h e  f i r s t  w in te r  p lu m a g e ). These 
in n e r  p r im a r ie s  a p p e a r  i n  o r d e r  a p p ro x im a te ly  one e v e ry  week t h e r e a f t e r .  
The d a rk  ju v e n a l  p r im a r ie s  a r e  m o lte d  f a s t e r  so t h a t  a  f i v e  week o ld  
b i r d  may h av e  o n ly  f i v e  o r  s i x  p r im a r ie s  o f  t h r e e  d i f f e r e n t  a p p e a ra n c e s . 
Wing and t a i l  f e a t h e r s  h av e  a p p ro x im a te ly  re a c h e d  f u l l  le n g th  a t  th e  end 
o f  s i x  w eek s . The bone g ro w th  i n  t h e  w ing i s  n e a r ly  com pleted  and th e  
p o s t - j u v e n a l  m o lt t o  autum n f e a t h e r s  i s  com p le ted  a t  t h e  end o f  s i x  
w eek s . One week l a t e r  t h e  m o lt  t o  w h ite  w in te r  plum age commences.
Thus a n  e ig h t -w e e k - o ld  c h ic k  may have t h r e e  d i f f e r e n t  k in d s  o f  f e a t h e r s :  
a  few  j u v e n a l ,  su c h  a s  p r im a ry  8 ,  c o n s id e r a b le  f i r s t  f a l l  p lum age, and 
some w h ite  f i r s t  w in t e r  f e a t h e r s .
The ju v e n a l  and f i r s t - f a l l  f e a t h e r s  h ave  a  l i g h t e r  r a c h i s  and a 
s o f t e r  t e x t u r e  th a n  th o s e  o f  t h e  a d u l t .  P ro b a b ly  th e  young can be  d i s ­
t in g u i s h e d  from  th e  a d u l t  ev en  a f t e r  th e y  h av e  a t t a i n e d  th e  f u l l y  w h ite
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ta ble  X I I I .  D evelopm ent o f  t h e  w ing and c e r t a i n  p lum ages i n  young p ta rm ig a n
Age
Weeks
Wing 
L en g th  
i n  mm.
T a i l  
L en g th  
i n  mm.
P rim a ry  
L en g th  
i n  mm.
No. o f
J u v e n a l
P r im a r ie s
No. o f  F i r s t
W in te r
P r im a r ie s Plumage Type
1 3 0 -5 4 n o n e -16 n o n e -52 7 none n a t a l  down
2 5 0 -59 1 6 -38 50-80 7 o r  8 none f u l l  ju v e n a l  
p r im a r ie s
3 57-67 3 8 -5 8 75 -100 a b o u t 6 #9 b e g in s f u l l  ju v e n a l  
body
4 65 -75 5 8 -7 8 99-125 a b o u t 4 #1  b e g in s f i r s t  w h ite  
p r im a r ie s
5 7 3 -8 1 7 6 -8 4 120-130 a b o u t 3 1 , 9 , 10 f u l l  f a l l  plumage
6 ao-a5 8 2 -9 0 130 -137 a b o u t 2 1 , 2 ,  9 , 10
7 a3-a a 8 4 -9 7 135-140 a b o u t 1 1 -4 , 9 , 10 b e g in  w in te r  m olt
a 8 4 -9 0 8 5 -9 7 135-140 a b o u t 1 1 -5 ,  9 ,  10
9 8 5 -9 2 8 5 -9 7 135-140 none 1 -6 ,  9 , 10*
com ple­
t i o n  o f  
g row th  7 wks • 6 w ks. 6 w ks. *  p r im a r ie s  7 and 8 
n o t  y e t  ap p ea re d
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w in te r  p lum age o r  t h e i r  f i r s t  y e a r  n u p t i a l  plum age by  th e  p re s e n c e  o f  th e  
two s l i g h t l y  c o lo r e d  o u t e r  p r im a r ie s #  S ex es o f  th e  c h ic k s  c o u ld  n o t  be  
c l e a r l y  d e te rm in e d  a l th o u g h  some d i f f e r e n c e  was n o te d  a f t e r  a b o u t s i x  
weeks# Two s u b - p a t t e r n s  o f  t h e  f i r s t  f a l l  c o a t  w ere observed#  Some b i r d s  
had  a  som ew hat b ro w n e r p lu m ag e , p a r t i c u l a r l y  on th e  b r e a s t .  T hese w ere 
o f t e n  som ew hat s m a l le r  b i r d s  and w ere p o s s ib l y  fe m a le s  a s  d i f f e r e n t i a t e d  
from  l a r g e r ,  g r a y e r  m a le s .  A c o rre s p o n d in g  d i f f e r e n c e  o c c u rs  i n  th e
f a l l  p lum age o f  t h e  a d u l t s  a t  t h i s  same tim e#
B e h a v io r a l  c h a n g e s . D u rin g  th e  f i r s t  week t h e  c h ic k s  h id e  from  
p o t e n t i a l  p r e d a t o r s  m o s t ly  b y  c ro u c h in g  b e s id e  a  ro c k  o r  s i m i l a r  o b je c t  
a t  t h e  w a rn in g  c a l l  o f  t h e  h e n . When su d d e n ly  f r i g h t e n e d ,  th e  c h ic k s  ru n , 
o f t e n  to w a rd  t h e  h e n . A t t h i s  t im e ,  th e y  u s u a l l y  can  be h a n d -c a p tu re d  
f o r  o b s e r v a t io n  b e c a u s e  t h e i r  sp e ed  i s  n o t g r e a t  and th e y  t i r e  i n  a  s h o r t  
t im e .  H ow ever, s t r e n g t h  f o r  f a s t  ru n n in g  and f l i g h t  comes q u i t e  r a p id ly  
i n  t h e  p r e c o c i a l  d e v e lo p m en t o f  t h e s e  p ta rm ig a n .
C h ick s u s e  t h e i r  w ings f o r  l i f t ,  e n a b l in g  f a s t e r  ru n n in g , by th e
f i f t h  d a y  and w e e k -o ld  c h ic k s  f l a p  them  c o n s id e r a b ly .  By t e n  d a y s , c h ic k s
can  f l y  s h o r t  d i s t a n c e s  and a t  t h e  end o f  t h e  seco n d  week can  f l y  o v e r  
tw e n ty - f iv e  f e e t ,  m aking them  v e ry  d i f f i c u l t  to  c a p tu r e .
A f te r  t h e  f i r s t  w eek , a  c h ic k  commonly ru n s  a n d /o r  f l i e s  t o  a  
ro c k y  a r e a  o r  ev en  i n t o  krum m holz r a t h e r  th a n  t o  t h e  p a r e n t  f o r  p r o t e c t io n .  
One tw o -w e e k -o ld  c h ic k  was o b se rv e d  t o  go i n t o  a  g round  s q u i r r e l  h o le  to  
h id e .  T h is  e a r l y  s e l f - r e l i a n c e  i n  h id in g  and  e sc a p e  a c t io n s  i s  p ro b a b ly  
an  im p o r ta n t  f a c t o r  i n  t h e  low  a p p a r e n t  m o r t a l i t y  r a t e  o f  c h ic k s  (a b o u t 
one i n  t h r e e  d u r in g  t h e  f i r s t  e ig h t  w eeks ( s e e  Page 2 5 ) .  T h is  low f ig u r e  
s u g g e s ts  t h a t  m ost c h ic k  m o r t a l i t y  t a k e s  p la c e  i n  th e  f i r s t  w eek.
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H ow ever, some l o s s  may o c c u r  from  c h ic k s  g e t t i n g  l o s t  d u r in g  such  in d e ­
p e n d e n t d i s p e r s a l  when d a n g e r  t h r e a t e n s .
P a r t i c u l a r l y  i n  t h e  e a r l i e r  p o r t io n s  o f  t h e  g row th  p e r io d  (tw o 
t o  t h r e e  w eeks o ld )  c h ic k s  o f t e n  b e g in  c ry in g  f o r  t h e i r  m o th e r i n  t h r e e  
t o  f i v e  m in u te s  a f t e r  d i s p e r s a l .  S in c e  c h ic k s  o f t e n  f l y  i n  a l l  d i r e c ­
t i o n s  from  t h e i r  o r i g i n a l  g ro u p , a  few  o f  them  have d i f f i c u l t y  i n  r e lo c a ­
t i n g  t h e  h e n . The c o n s ta n t  c lu c k in g  b y  t h e  hen  u s u a l ly  g u id e s  th e  c h ic k s  
b a c k . Two i n s t a n c e s  w ere  o b se rv e d  i n  w hich th e  c h ic k  m ust n o t  have 
h e a rd  t h i s  c lu c k in g  and s e t  o u t  i n  th e  wrong d i r e c t i o n  t o  f in d  th e  h e n .
The o b s e r v e r  r e tu r n e d  t h e s e  l o s t  c h ic k s  t o  t h e i r  b ro o d s  a f t e r  th e y  had 
b e en  l o s t  f o r  t h i r t y  m in u te s  and i t  was c l e a r  t h a t  th e y  w ould n o t have 
r e tu r n e d  b y  th e m s e lv e s  e x c e p t  b y  c h a n c e . I n  t h e  f i r s t  c a s e ,  a  tw o-w eek-o ld  
c h ic k  was o v e r  one h u n d red  f e e t  from  th e  h en  (who w ent i n  t h e  o p p o s i te  
d i r e c t i o n  a t  t h e  t im e  o f  d i s tu r b a n c e )  and c o u ld  n o t  h e a r  h e r  c a l l s .  In  
th e  seco n d  c a s e ,  a n  o l d e r  c h ic k  (a b o u t  f o u r  w eeks) had flo w n  f i f t y  f e e t  
down a  s t r e a m  t o  e s c a p e  and c o u ld  n o t  h e a r  th e  m o th e r^s  c a l l s  o v e r th e  
sound o f  t h e  w a te r .  S iz e  v a r i a t i o n  o f  c e r t a i n  c h ic k s  i n  b ro o d s  ( e .  g . 
c h ic k  7 9 , T a b le  i s  p ro b a b ly  due  t o  t h e  c h ic k  b e in g  from  a n o th e r
b ro o d . A l o s t  c h ic k  w ould p ro b a b ly  re sp o n d  to  t h e  c a l l s  o f  a n o th e r  hen  
and j o i n  t h a t  b ro o d .
A c h ic k  w h ich  h ad  c ro u c h ed  b e s id e  a  ro c k  f o r  cam ouflage  co u ld  be 
ap p ro a ch e d  more c l o s e l y  th a n  a  " h id in g ” p a r e n t  b i r d ,  a lth o u g h  t h e r e  i s  
sone  i n d i v i d u a l  v a r i a t i o n .  T h is  h id in g  c ro u ch  te n d e d  to  b e  h e ld  lo n g e r  
when th e  p a r e n t  o r  a n o th e r  c h ic k  was a l s o  c ro u c h ed  n e a rb y . A lo n e  c h ic k  
som etim es g av e  h im s e l f  away much s o o n e r  th a n  n e c e s s a r y  f o r  e s c a p e . The 
h id in g  te n d e n c y  d e c re a s e d  a s  c h ic k s  becam e o l d e r ,  up t o  ab o u t s i x  w eeks, 
a f t e r  w hich  th e y  w ere  m ore l i k e l y  t o  f l y  th a n  a d u l t  b i r d s .
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The g r e a t  d i v e r s i t y  o f  fo o d s  ta k e n  b y  young c h ic k s  h a s  b een  commented on 
a b o v e . As c h ic k s  becam e o l d e r ,  th e y  fe d  on in c r e a s in g l y  s i m i l a r  fo o d s . 
T h is  r e d u c t io n  i n  i n d i v i d u a l  v a r i a t i o n  i s  p ro b a b ly  a  r e s u l t  o f  le s s e n e d  
e x p e r im e n ta t io n  w i th  fo o d s  and in c r e a s e d  l e a r n in g  and m im icking  o f  th e  
c h o ic e s  o f  th e  h e n . Some i n d i v i d u a l  v a r i a t i o n  p e r s i s t e d ,  i n d ic a t i n g  
p r e f e r e n c e s  f o r  d i f f e r e n t  fo o d s .
A tta in m e n t o f  F u l l  Body S iz e
P h y s ic a l  c h a r a c t e r i s t i c s . M a tu r i ty  o f  m easu red  e x te r n a l  body 
c h a r a c t e r s  was c o m p le te  b y  t h e  end o f  t h e  s e v e n th  week i n  a l l  r e s p e c t s  
e x c e p t w e ig h t w h ich  la g g e d  a b o u t one week b e h in d  ( s e e  T a b le s  V I I I  and 
IX and  F ig u re  5)« The f i r s t  c o n sp ic u o u s  w in te r  body f e a t h e r s  ap p ea red  
a t  se v e n  w eeks c o in c id e n t  w i th  a t t a in m e n t  o f  m a tu re  body fo rm . S in c e  
p r im a r ie s  9 and  10 a r e  n o t  q u i t e  a s  w h ite  a s  t h e  o t h e r s ,  young o f  th e  
y e a r  c o u ld  b e  d i s t i n g u i s h e d  th ro u g h o u t  th e  s tu d y  d e s p i t e  t h e i r  s i m i l a r i t y  
t o  a d u l t s  i n  body  s i z e .
As t h e  young  p ta rm ig a n  a t t a i n s  m a tu r i t y ,  i t  b e g in s  t o  make c a l l s  
o th e r  th a n  th e  lo u d  c h e e p in g  o f  th e  c h ic k  and th e  j u v e n i l e  b i r d .  How­
e v e r ,  c h e e p in g  c a l l s  w ere  h e a rd  a s  l a t e  a s  O c to b e r  from  young (a b o u t 
e le v e n  w eeks o ld )  t h a t  w ere  s t i l l  w ith  t h e i r  m o th e r . Young w hich w ere 
in d e p e n d e n t w ere  n o t  o b se rv e d  t o  u s e  t h i s  c a l l .  I n s te a d  th e y  gave many 
c a l l s  w hich  sounded  i d e n t i c a l  t o  su ch  a d u l t  c a l l s  a s  c lu c k in g ,  annoyance 
" c h u r r s , "  and a e r i a l - d a n g e r  w a rn in g  c a l l s .  T h ere  i s  c o n s id e ra b le  v a r i a ­
t i o n  i n  p i t c h ,  b u t  a t  m a t u r i t y  i t  g e n e r a l l y  a p p ro a c h e s  t h a t  o f  th e  
a d u l t s .
F l i g h t  i s  s t r o n g  and  c l o s e l y  a p p ro a c h e s  t h a t  o f  a d u l t s  once m ost 
o f  t h e  f i r s t - y e a r  p r im a r ie s  a r e  grown ( e .  g .  a t  n in e  weeks when 1 -7 ,
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9 and  10 may be  g ro w n ). C h ick s  above e ig h t  weeks o f  age  w ere o b se rv ed  
t o  f l y  d i s t a n c e s  o v e r  one  h u n d red  y a r d s .
No d i f f e r e n c e s  i n  food  c h o ic e  w ere o b se rv e d  be tw een  a d u l t s  and 
m a tu r in g  young p ta rm ig a n .  The t r a n s i t i o n  to  th e  a d u l t  d i e t  seems to  be  
e s s e n t i a l l y  c o m p le te  b y  th e  end o f  s i x  weeks o f  g ro w th .
B e h a v io r a l  c h a n g e s . A f t e r  e ig h t  w eeks, c h ic k s  began  to  be  o b se rv ed  
a lo n e .  F o r  a  p e r io d  o f  two w eeks a f t e r  t h i s  some c h ic k s  d is a p p e a re d  from  
th e  b ro o d  o n ly  t o  r e a p p e a r  a f t e r  a  few  d a y s . O th e r  c h ic k s  w ere d i s ­
c o v e re d  t e m p o r a r i l y  w ith  d i f f e r e n t  b ro o d s  o r  w ith  in d e p e n d e n t c h ic k s  from  
b ro o d s  o t h e r  th a n  t h e i r  own. V a r ia t io n  i n  in d ep e n d en c e  was o b se rv ed  i n  
i n d i v i d u a l  c h ic k s ,  some le a v in g  th e  b ro o d  c o n s id e r a b ly  b e f o r e  o t h e r s .
Some c h ic k s  w ere  s e e n  w ith  t h e i r  p a r e n t s  a t  e le v e n  w eeks o f  a g e , b u t  th e s e  
w ere  e x c e p t io n a l  i n s t a n c e s .  About h a l f  th e  c h ic k s  o b se rv e d  w ere in d ep en d ­
e n t  b y - th e  end o f  t h e  n i n th  w eek .
D i f f e r e n c e s  i n  in d e p e n d e n c e  w ere  n o te d  be tw een  b ro o d s . Some hens 
ig n o re d  t h e i r  c h ic k s  once  t h e y  becam e a b o u t n in e  weeks o ld .  C o rrespond ­
i n g ly ,  t h e s e  c h ic k s  l e f t  t h e  hen  somewhat b e f o r e  m ost o f  th e  c h ic k s  d id .
A few  c h ic k s  m anaged on t h e i r  own and a p p e a re d  a d ju s te d  to  an 
in d e p e n d e n t s t a t e  w i th in  a  d ay  o r  two o f  le a v in g  th e  h e n . However, many 
r e tu r n e d  to  t h e  h e n  o r  t o  o th e r  p ta rm ig a n  on o c c a s io n s  d u r in g  a t  l e a s t  
two w eeks a f t e r  i n i t i a l  in d e p e n d e n c e . O th e r s ,  a s  p o in te d  o u t  ab o v e , had 
n o t  c l e a r l y  becom e in d e p e n d e n t  b y  th e  end o f  o b s e r v a t io n  ( t h e i r  e le v e n th  
w e e k ). T h e r e f o r e ,  I  c o n c lu d e  t h a t  m ost young p ta rm ig a n  r e q u i r e  some c lo s e  
c o n ta c t  w ith  t h e i r  p a r e n t  o r  o th e r  p ta rm ig a n  f o r  a t  l e a s t  a  few  weeks 
a f t e r  i n i t i a l  in d e p e n d e n c e .
A tte m p tin g  t o  m a in ta in  t h i s  c lo s e  c o n ta c t  w ith  o th e r  p ta rm ig a n
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c a u se d  many young  b i r d s  a p p a re n t  f r u s t r a t i o n .  Many o b s e r v a t io n s  w ere made 
o f  young b i r d s  g e t t i n g  to o  c lo s e  t o  s t r a n g e  a d u l t s  and b e in g  a g g r e s s iv e ly  
d r iv e n  aw ay . M ale b i r d s  w ere  o b se rv e d  t o  d r iv e  c h ic k s  away w ith  t h e  m ost 
a g g r e s s io n  and  t o  re sp o n d  a t  t h e  g r e a t e s t  d i s t a n c e s  (up  t o  f o u r  f e e t  was 
o b s e r v e d ) ,  b u t  s t r a n g e  fe m a le s  a l s o  h i s s e d  a t  a n d /o r  d ro v e  away young w hich 
v e n tu r e d  to o  n e a r .
Young p ta rm ig a n  seem ed to  a d a p t  th e m se lv e s  r e a d i l y  to  th e  " r e s p o n s i ­
b i l i t i e s ”  o f  a d u l th o o d .  I n  f a c t ,  young b i r d s  o f t e n  w ere  th e  m ost a l e r t  i n  
a  f l o c k  o f  p ta rm ig a n  and w ould b e  th e  f i r s t  go g iv e  a  w arn ing  c a l l  f o r  an 
e a g le  f l y i n g  i n  t h e  d i s t a n t  sk y  o r  an  a p p ro a c h in g  human. The young b i r d s ,  
a f t e r  a b o u t t e n  w eeks o f  a g e , a l s o  seem ed to  cope w ith  w e a th e r  e f f e c t s  
such  a s  s t r o n g  w inds and s l e e t  a t  l e a s t  a s  w e l l  a s  t h e  a d ^ l t  b i r d s .
SUMMARY AND CONCLUSIONS
1 . The r e p r o d u c t iv e  b e h a v io r  o f  W h i t e - t a i l e d  P ta rm ig an  
(Lagopug l e u c u r u s ) was s tu d i e d  d u r in g  t h e  summer o f  1959» O b s e rv a tio n s  
w ere  made on  a  p o p u la t io n  o f  o v e r  one hu n d red  i n d i v i d u a l l y  marked 
p ta rm ig a n  r e s i d i n g  a t  l e a s t  p a r t  o f  t h e  summer i n  an  a r e a  o f  a b o u t th r e e  
s q u a re  m ile s  n e a r  Logan P a s s ,  G la c ie r  N a t io n a l  P a rk , M ontana.
2 .  The s tu d y  a r e a  l i e s  a s t r i d e  th e  C o n t in e n ta l  D iv id e  and i s  a  
g l a c i a l l y - l e v e l e d  b e n c h la n d  c o v e re d  w ith  num erous s m a ll  le d g e s .  The 
h i g h e s t  r e l i e f  and th e  s u r ro u n d in g  m o u n ta in  p e ak s  l i e  p r im a r i ly  a lo n g  
th e  w e s te r n  b o u n d a ry  o f  th e  a r e a .  P r e v a i l in g  w e s t e r ly  w inds th u s  do n o t 
s t r i k e  m ost o f  t h e  a r e a  a t  maximum v e l o c i t y  and  do n o t d ro p  c o n s id e ra b le  
m o is tu re  on  t h e  s tu d y  a r e a  i n  p a s s in g  o v e r  i t .
3 .  W ea th e r in f o r m a t io n  was g a th e re d  a t  f o u r  s t a t i o n s  on t h e  
s tu d y  a r e a  w ith  b o th  c o n t in u o u s ly - r e c o r d in g  and in s ta n ta n e o u s ly -m e a s u r in g  
in s t r u m e n t s .  T e m p e ra tu re , r e l a t i v e  h u m id ity ,  p r e c i p i t a t i o n ,  wind v e lo c ­
i t y ,  and c lo u d  c o v e r  w ere  r e c o r d e d .  The p h e n o lo g ic a l  summer o f  1959 a t  
Logan P a ss  a p p e a rs  t o  h a v e  b e e n  s h o r t e r ,  c o o le r ,  and w e t t e r  th a n  th e  
p r e v io u s  sum m er. F o u r  f a i r l y  d i s t i n c t  p h a se s  o f  w e a th e r  w ere re c o rd e d  
d u r in g  t h e  s tu d y .  C le a r  and  m ild  w e a th e r  in  m id -Ju n e  was fo llo w e d  by  
c o o l  and w et w e a th e r  i n  l a t e  June  and e a r l y  J u l y .  F iv e  weeks o f  c o n tin u ­
ous warm, d r y  w e a th e r  th ro u g h o u t  t h e  r e s t  o f  J u ly  and e a r l y  A ugust was 
fo llo w e d  b y  c o o l  and  w et w e a th e r  f o r  t h e  re m a in d e r  o f  th e  s tu d y  p e r io d .  
The ab u n d an ce  o f  m o is tu r e ,  and  good w e a th e r  d u r in g  th e  f i r s t  few  weeks 
a f t e r  h a tc h in g  o f  c h ic k s  p ro b a b ly  b e n e f i t t e d  t h e  p ta rm ig a n  p o p u la t io n
and c o u n te r a c te d  t h e  d e t r i m e n t a l  e f f e c t  o f  th e  p h e n o lo g ic a l ly  l a t e  seaso n ,
—102—
—103—
4# The L ogan P a ss  s tu d y  a r e a  l i e s  w i th in  a n  e co to n e  betw een  
m o n ta in e  tu n d r a  and  t a i g a  b io m e s . W ith in  t h i s  e c o to n e  e le v e n  p l a n t  
a s s o c i a t i o n s  h av e  b een  d e l i n e a t e d :  w et meadow, w et h ea th -sp h ag n u m .
C ar e x . w i l lo w , d r y  meadow, w et ro ck  le d g e ,  d r y  ro c k  le d g e , krum m holz, 
h e a th  m a t, f e l l - f i e l d ,  and r o c k .  P ta rm ig a n  h av e  b e en  p r im a r i l y  o b se rv ed  
i n  w et meadow, w et ro c k  le d g e ,  d ry  ro c k  le d g e ,  and f e l l - f i e l d  a s s o c i ­
a t i o n s .  The l a t t e r  two a p p e a r  to  b e  p r i m a r i l y  u sed  when th e  v e g e ta t io n  
i s  young .
5 . A t o t a l  o f  145 W h i t e - t a i l e d  P ta rm ig a n  w ere banded  d u r in g  th e  
s tu d y .  Of t h e s e ,  s i x t y - e i g h t  w ere  a d u l t s  banded  a t  Logan P a s s . O bserva­
t i o n s  and b a n d in g s  o f  new b i r d s  c o n tin u e d  th ro u g h o u t  th e  s e a s o n . An 
a v e ra g e  o f  s e v e n  p ta rm ig a n  w ere  se e n  p e r  d a y . C hanges i n  r e l a t i v e  
num bers o f  i n d i v i d u a l s  i n  se x  and ag e  c l a s s e s  w ere re c o rd e d  th ro u g h o u t 
t h e  summer. The p o p u la t io n  o f  a d u l t  p ta rm ig a n  on t h e  s tu d y  a re a  was 
d e te rm in e d  b y  v a r io u s  m ethods t o  b e  b e tw een  f o r t y - n i n e  and s i x t y  i n d i ­
v i d u a l s .  O bserved  c h ic k  lo s s  was tw e n ty - th r e e  p e r  c e n t  i n  n in e  b ro o d s 
(3 2  c h ic k s )  o v e r  an  a v e ra g e  p e r io d  o f  f o r ty - s e v e n  d a y s .
6 .  T e r r i t o r i a l i t y  was e x h ib i t e d  t o  a t  l e a s t  some d e g re e  by  m ost 
m ale p ta rm ig a n . A bout t w e n ty - f i v e  p e r  c e n t  o f  m ales  o c cu p ied  t e r r i t o r i e s  
c o n s i s t e n t l y  th ro u g h o u t  t h e  e a r l y  o r  t e r r i t o r i a l  p e r io d  o f  th e  summer, 
from  m id -Ju n e  to  m id - J u ly .  A t o t a l  o f  t h i r t y - t h r e e  a r e a s  w ere o b se rv ed  
t o  b e  o c c u p ie d  b y  m ale  p ta rm ig a n  f o r  p e r io d s  o v e r  one d a y . The a v e ra g e  
a r e a  o c c u p ie d  was 44  x  25 y a rd s  i n  s i z e  and u s u a l ly  was a  ro ck  le d g e  o f  
some s o r t .  A lso  c h a r a c t e r i s t i c  o f  t e r r i t o r i e s  was abundan t m o is tu re  and 
f r e s h  v e g a t io n .  The v e g e t a t i o n  c h a r a c t e r i s t i c  o f  t h e  c o n t in u a l ly -  
o c c u p ie d  t e r r i t o r i e s  was a  c o m b in a tio n  o f  w et and d ^  le d g e  a s s o c i a t io n s  
i n t e r s p e r s e d  w ith  p a tc h e s  o f  h e a th  and  krum m holz.
—104—
7* C o n t in u a l ly  o c c u p ie d  t e r r i t o r i e s  w ere a l l  e s t a b l i s h e d  b e fo r e  
t h e  b e g in n in g  o f  J u l y  ( t h e  m id d le  o f  th e  t e r r i t o r i a l  p e r i o d ) • E s ta b ­
l is h m e n t  a p p a r e n t l y  t a k e s  p la c e  on a  f i r s t - c o m e - f i r s t - s e r v e d  b a s i s  when 
a  m ale  who i s  v i s i t i n g  s u i t a b l e  a r e a s  f in d s  one u n o c c u p ie d . Some a re a s  
w ere  m a in ta in e d  c o n t in u o u s ly  ( t e n  t o  f o r ty - tw o  d a y s ) * o th e r s  i n t e r -
I
m i t t e n t l y  f o r  p e r io d s  (u p  t o  f o u r  d ay s e ac h ) t o t a l i n g  up to  f o u r te e n  
d a y s ,  and s t i l l  o th e r s  o n ly  t e m p o r a r i ly  f o r  p e r io d s  o f  from  one t o  f o u r  
d a y s .  On c o n t in u a l ly - o c c u p ie d  t e r r i t o r i e s  r e s i d e n t  m ales  w ere n o t  
o b se rv e d  t o  le a v e  t h e i r  a r e a s  th ro u g h o u t th e  m id d le  o f  th e  t e r r i t o r i a l  
p e r io d .  P a i r e d  b i r d s  i n  p a r t i c u l a r  s p e n t  th e  e n t i r e  day  on a  t e r r i t o r y .
8 .  D e fe n se  o f  t h e  t e r r i t o r y  was o b se rv e d  t o  b e  m ost i n t e n s e  when 
m a tin g  was t a k i n g  p l a c e ,  a b o u t one week b e f o r e  th e  m id d le  o f  th e  t e r r i ­
t o r i a l  p e r i o d .  F ig h t in g  was o b se rv e d  b e tw een  m ales  on a  few  t e r r i t o r i e s ,  
w ith  t h e  r e s i d e n t  m ale  a p p e a r in g  dom inan t i n  each  c a s e .  The c a l l  o f  one 
cock  e x c i t e s  r e t o r t  from  a n o th e r  m ale  h e a r in g  i t  and a p p a r e n t ly  w i l l  
e l i c i t  a t t a c k  b e h a v io r  from  a  r e s i d e n t  m ale (o n  h i s  t e r r i t o r y ) .  In  
e v e ry  o b se rv e d  c a s e ,  a t t a c k  b y  th e  r e s i d e n t  m ale  r e s u l t e d  i n  th e  i n t r u d e r  
t a k in g  w ing  and b e in g  p u rsu e d  b y  th e  r e s i d e n t  m a le . D efense  was n o t 
o b se rv e d  to  b e  d i r e c t e d  to w a rd  a n y th in g  b u t  a n  i n t r u d i n g  m ale p ta rm ig a n .
A d e c l in e  i n  d e f e n s iv e n e s s  a f t e r  t h e  m id d le  o f  th e  t e r r i t o r i a l  p e r io d
was a p p a r e n t ,  w h ich  i s  p o s s ib l y  c o r r e l a t e d  w ith  plum age change and r e l a t e d  
t e s t i s  s i z e .  No r e o c c u p a t io n  o f  t e r r i t o r y  was o b s e rv e d , b u t  an in c r e a s e  
i n  c a l l i n g  b y  m a le s  i n  t h e  f a l l  was n o te d .
9 .  M ate s e l e c t i o n  seem s t o  b e  p r i m a r i l y  c a r r i e d  on b y  th e  fe m a le . 
H er s e l e c t i o n  may t a k e  p la c e  e i t h e r  e a r l y  i n  t h e  se a so n  d u r in g  c o u r t s h ip  
f l i g h t s ,  o r  l a t e r  th ro u g h  v i s i t s  t o  m ales  on t e r r i t o r i e s .  The r e l a t i v e  
im p o r ta n c e  i n  p a i r  fo r m a t io n  o f  e a c h  o f  t h e s e  two a c t io n s  o r  a  c o m b in a tio n
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o f  t h e  tw o was n o t  d e te rm in e d *  The re a s o n s  f o r  s e l e c t i n g  a  p a r t i c u l a r  
m ale  a s  a  m ate  b y  a  fe m a le  w ere  n o t  c l e a r l y  d is c e rn e d *  S e le c te d  m ales 
a p p e a re d  d o m in an t and  o c c u p ie d  t e r r i t o r i e s  a p p a r e n t ly  c o n ta in in g  th e  
m ost " p r e f e r r e d ”  h a b i t a t .  T hese  m ales  may have  b een  n e a r e s t  t h e  peak  
o f  b r e e d in g  c o n d i t i o n ,  o r  m e re ly  t h e  f i r s t  t o  occupy  " p re fe r re d *  t e r r i ­
t o r i e s  •
1 0 . The p a i r  b o n d , when e s t a b l i s h e d ,  a p p e a rs  q u i t e  s t r o n g .  I n  
m ost c a s e s  t h e  tw o b i r d s  w ere r a r e l y  o b se rv e d  o v e r  f i f t e e n  f e e t  a p a r t  
th ro u g h o u t  p e r io d s  o f  o v e r  t e n  d a y s , t^a ired  m ales d e fen d ed  n o t o n ly  th e  
t e r r i t o r y  b u t  a l s o  t h e  fe m a le  from  en em ie s . Such m ales would make them ­
s e lv e s  c o n sp ic u o u s  f i r s t  Wien th e  p a i r  was ap p ro ach ed  and f r e q u e n t ly  
would k eep  b e tw ee n  th e  i n t r u d e r  and tb e  fem a le  o f  t h e  p a i r .  P a i r in g  
ended when t h e  fe m a le  e i t h e r  l e f t  t h e  t e r r i t o r y ,  was k i l l e d ,  o r  began  
in c u b a t in g  e g g s . Some r e - p a i r i n g  was o b s e rv e d . Some p ro m is c u i ty  was 
o b se rv e d  and p ro b a b ly  o c c u rs  o c c a s io n a l ly  even  among p a i r e d  b i r d s .
1 1 . A num ber o f  m a tin g  d i s p l a y s  w ere o b s e rv e d . A s c re a m - l ik e  
c o u r t s h ip  c a l l  and  tw o m a tin g  c a l l s  aï?e d e s c r ib e d .  Two k in d s  o f  s p e c i a l  
f l i g h t  p a t t e r n s  w ere  o b s e rv e d . One o f  t h e s e  i s  a  c r e p u s c u la r  p u r s u i t  
f l i g h t  i n  w h ich  b o th  m ale  and fe m a le  o r  two m ales w ere o b se rv ed  to  p a r ­
t i c i p a t e .  The r o l e  o f  t h i s  f l i g h t  i n  c o u r t s h ip ,  dom inance , o r  b o th  was 
n o t c l e a r l y  d e te rm in e d .  The seco n d  f l i g h t  was o b se rv ed  ortLy o n c e . I t  
c o n s i s t e d  o f  a  s p i r a l l i n g ,  v e r t i c a l  f l i g h t  p e rfo rm ed  o v e r  th e  t e r r i t o r y  
by  t h e  m ale  o f  a  p a i r .  T h is  f l i g h t  a p p e a rs  s i m i l a r  t o  a  c o u r t s h ip  f l i g h t  
o b se rv e d  i n  Rock P ta rm ig a n  (L . m utus ) .  A s t r u t t i n g  d i s p l a y  perfo rm ed  by  
th e  m ale  im m e d ia te ly  p r i o r  to  c o p u la t io n  i s  d e s c r ib e d .  T h is  d i s p l a y  i s  
somewhat com p lex , b u t  i s  b a s i c a l l y  s i n j i l a r  t o  t h e  s t r u t t i n g  d is p la y s  o f  
o t h e r  g ro u s e .  C o p u la t io n  i s  d e s c r ib e d ;  i t  i s  b r i e f  and o f te n  re p e a te d
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d u r in g  a  p e r io d  o f  s e x u a l  e x c i te m e n t .  F o llo w in g  one seq u en ce  o f  s e v e r a l  
c o p u la t io n s  a  s p e c i a l  p o s t - c o p u la t i o n  a c t i v i t y  was o b se rv ed  i n  w hich  th e  
m ale  r e p e a t e d ly  s e i z e d  o b j e c t s  and d ro p p ed  them  on h i s  b ack  and t o  th e  
s i d e  o f  h i s  t a i l .
1 2 . T h ree  n e s t s  w ere  fo u n d  d u r in g  th e  s tu d y . These su g g e s t  t h a t  
a  s m a l l  n e s t  t e r r i t o r y  i s  e s t a b l i s h e d  b y  t h e  h e n . C h a r a c t e r i s t i c s  o f  th e  
s i t e  in c lu d e  n e a rn e s s  t o  r o c k s ,  w a te r  s o u r c e ,  and s u p e r io r  food  s o u rc e s .  
N e s ts  a l s o  a r e  in c o n s p ic u o u s  b y  c o lo r ,  c o v e r ,  o r  b o th ,  and a r e  g e n e r a l ly  
p r o t e c te d  from  f lo o d in g  and e x c e s s e s  o f  su n  and w ind . N est s i t e s  a p p e a r  
t o  b e  c h o se n  b y  t h e  fe m a le  th ro u g h  v i s i t i n g  s u i t a b l e  a r e a s  b o th  on and o f f  
th e  m a le ’ s  t e r r i t o r y .  S e l e c t i o n  a p p e a rs  t o  b e  made im m e d ia te ly  p r i o r  t o  
l a y in g  t h e  f i r s t  e g g . M o is t ,  p h e n o lo g ic a l ly  young s i t e s  w ere chosen  i n  
each  c a s e .  N e s t c o n s t r u c t io n  v a r i e d  g r e a t l y  and no p a t t e r n  was d e te rm in e d . 
The m ale  t a k e s  l i t t l e  o r  no i n t e r e s t  i n  th e  n e s t .
13. L ay in g  i n t e r v a l  b e tw een  s u c c e s s iv e  eggs was a p p ro x im a te ly
%
t h i r t y  h o u rs  w ith  c o n s id e r a b le  v a r i a t i o n  and a p p a r e h t ly  w ith  a  l o % e r  
i n t e r v a l  b e f o r e  t h e  l a s t  e g g . L ay in g  to o k  p la c e  a t  a l l  h o u rs  o f  th e  d ay . 
L ay in g  b e h a v io r  was o b se rv e d  o n c e . The p ro c e s s  to o k  a b o u t f o r t y - f i v e  
m in u te s  and  in c lu d e d  s e v e r a l  c o p u la t io n s  b y  th e  a t t e n d a n t  m a le . C lu tc h  
s i z e  a v e ra g e d  $ .2  e g g s . One l a r g e  c lu t c h  may h av e  b een  c o n tr ib u te d  t o  
by  two f e m a le s .  Eggs w ere  m easu red  and a r e  d e s c r ib e d .
14.  I n  t h e  tw o o b se rv e d  c a s e s ,  i n c u b a t io n  began  b e fo r e  th e  l a s t  
egg was l a i d .  I n c u b a t io n  l a s t e d  j u s t  u n d e r  tw e n ty - f o u r  days i n  th e  one 
re c o rd e d  c a s e .  Hens w ere  a lm o s t  n e v e r  o b se rv e d  o f f  th e  n e s t  d u r in g  th e  
e n t i r e  in c u b a t io n  p e r i o d .  Some w e ig h t l o s s  i n  in c u b a t in g  hens i s  i n d i ­
c a t e d .  A f te r  a b o u t t h e  t h i r d  day  o f  in c u b a t io n ,  h ens r e fu s e d  to  le a v e  
t h e  n e s t  even  when c o n s id e r a b ly  d i s t u r b e d ,  and  a s s o c ia t e d  m ild  d e fe n s iv e
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r e a c t i o n s  w ere  o b s e rv e d . O v e rh e a tin g  d u r in g  warm w e a th e r  may be  more 
d e t r i m e n t a l  t o  in c u b a t in g  h en s  th a n  e f f e c t s  from  in c le m e n t w e a th e r . 
I n c u b a t in g  fe m a le s  e x h ib i t e d  l a r g e  b ro o d  p a tc h e s .  M ales ap p ea re d  to  ta k e  
no p a r t  i n  in c u b a t io n  o r  c a r e  o f  t h e  young .
15. H a tc h in g  to o k  p la c e  a t  n e a r ly  th e  same tim e  f o r  s i x  o f  th e  
n in e  eggs o f  one c l u t c h .  B ecause  o f  th e  p r e c o c i a l  n a tu r e  o f  p ta rm ig a n  
c h ic k s ,  eggs m ust h a tc h  a t  n e a r ly  th e  same tim e  f o r  a l l  c h ic k s  t o  s u r ­
v i v e .  The h a tc h in g  p e r io d  i n  1959 was b e tw een  J u ly  16 and 25 f o r  a l l  
p ta rm ig a n  b ro o d s  o b s e rv e d .  The h a tc h in g  p ro c e s s  to o k  ab o u t two days 
from  t h e  f i r s t  a u d ib le  p ip p in g  to  em ergence from  t h e  egg . The h a tc h in g  
p ro c e s s  i n c lu d e s  n o t  o n ly  p ip p in g  a  h o le  i n  t h e  e g g , b u t  l a t e r a l  c h ip p in g  
w ith  t h e  b e a k  and t w i s t i n g  and s t r a i g h t e n i n g  a c t io n s  o f  th e  w hole c h ic k ’ s 
bo d y . The h en  le d  t h e  new born c h ic k s  away from  th e  n e s t  w i th in  abou t 
e ig h t  h o u rs  o f  t h e  t im e  th e y  em erged from  t h e  s h e l l .  U nhatched eggs and 
s h e l l  re m a in s  a r e  l e f t  i n  th e  n e s t .
16. Tw elve b ro o d s  w i th  a n  a v e ra g e  o f f o u r  c h ic k s  each  w ere ob­
s e r v e d .  M easurem ents o f  c h ic k s  w ere  ta k e n  from  h a tc h in g  u n t i l  a t ta in m e n t  
o f  f u l l  b o d y  s i z e .  T o ta l  l e n g th  showed a  r a p i d ,  l i n e a r  grow th to  f u l l  
s i z e  i n  a b o u t s i x  and  o n e - h a l f  w e ek s . W eight i n c r e a s e  ap p ea red  more 
s ig m o id , la g g in g  b e h in d  l e n g th  i n  r a t e  f o r  t h e  f i r s t  two w eeks. A du lt 
w e ig h t i s  re a c h e d  a f t e r  e ig h t  weeks* Plum age change i s  v e ry  r a p id  i n  
young p ta rm ig a n . S ev en  J u v e n a l  p r im a r ie s  a r e  b u d d in g  when th e  c h ic k s  
h a tc h .  T hese  grow  r a p i d l y  enough t o  e n a b le  f l i ^ t  a f t e r  th e  f i r s t  week. 
N a ta l  down i s  exchanged  f u l l y  f o r  ju v e n a l  plum age w i th in  two w eeks. 
P o s t - j u v e n a l  m o lt  i s  c o m p le te  a t  t h e  end o f  s i x  w eeks . One week l a t e r  
t h e  m o u lt t o  w h i te  w in t e r  p lum age com m ences. T h is  r a p id  grow th a p p e a rs  
t o  be  a  d i s t i n c t  a d v a n ta g e  t o  t h e  p ta rm ig a n .  Even i n  a  p h e n o lo g ic a l ly
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l a t e  y e a r  su ch  a s  1959 t h e  young a t t a i n  f u l l  s i z e  and a r e  m o lt in g  to  
w h i te  p lum age b e f o r e  w in te r#
17.  A h e n -c h ic k  bond a p p e a rs  t o  b e  e s t a b l i s h e d  even  b e f o r e  h a tc h ­
i n g ,  and  i s  fo rm ed  b y  th e  p e e p in g  o f  t h e  c h ic k s  from  w ith in  t h e  s h e l l  and 
t h e  s u b s e q u e n t  r e s p o n s e  c a l l  o f  th e  fem ale#  D ay -o ld  c h ic k s  fe d  on a  
v a r i e t y  o f  fo o d s#  T hese  fo o d s  a r e  ta k e n  e x p e r im e n ta l ly  and a t  th e  exam ple 
o f  t h e  h e n  who o c c a s i o n a l l y  g iv e s  an  a sse m b ly  c a l l  when she  d is c o v e r s  a  
good s o u rc e  o f  fo o d . F e e d in g  and  b ro o d in g  i n t e r v a l s  o f  d a y -o ld  c h ic k s  
w ere  b o th  a b o u t tw e n ty  m in u te s  lo n g .  B ro o d in g  le s s e n e d  and r e s t i n g  by  
t h e  c h ic k s  on  t h e i r  own in c r e a s e d  a f t e r  t h e  f i r s t  day# The l a s t  o b se rv ed  
b ro o d in g  was o f  t e n - d a y - o ld  c h ic k s  'vdiich had j u s t  begun t o  f l y  w e ll#
C h icks r e l i e d  on th e  hen  f o r  d a n g e r  w a rn in g s  d u r in g  th e  f i r s t  two weeks 
b u t  r a p i d l y  becam e a l e r t  to  d a n g e rs  t h e r e a f t e r #  " F re e z in g ” and h id in g  
a c t io n s  w ere  o b se rv e d  from  th e  f i r s t  day  onward# S e l f - r e l i a n c e  i n  e scap e  
and h id in g  b e h a v io r  was shown by  c h ic k s  o v e r  two weeks o ld#  A r a d i a l  
d i s p e r s a l  p a t t e r n  when d i s t u r b e d  o f t e n  r e s u l t s  from  t h i s  s e l f - r e l i a n c e  
w hich  may p ro d u c e  l o s t  c h ic k s#  C a l l in g  o f  a l o s t  c h ic k  and re sp o n se  by 
th e  h en  s e r v e s  t o  r e u n i t e  t h e  b ro o d  i n  m ost case s#  How ever, m o r ta l i t y  o r  
j o in i n g  o f  a n o th e r  b ro o d  b y  t h e  c h ic k  a p p e a rs  t o  r e s u l t  i n  some c a s e s .
IB# Two fo rm s o f  d e fe n s e  o f  th e  c h ic k s  by  th e  hen  w ere de te rm ined#  
An a g g r e s s iv e  d e f e n s e  i n c lu d in g  b o th  t h r e a t - d i s p l a y  and a t t a c k  was shown 
by  h en s i n  r e s p o n s e  t o  d i s t r e s s  c a l l s  from  c h ic k s .  A n o n -a g g re s s iv e  
d e fe n s e  was n o te d ,  c o n s i s t i n g  o f  w a rn in g  t h e  young and a  d i s t r a c t i o n  
d i s p l a y  w h ich  s e rv e d  t o  h id e  t h e  c h ic k s  and le a d  th e  "enem y" away# T h is  
n o n - a g g r e s s iv e  d e fe n s e  a p p e a rs  to  b e  r e l e a s e d  b y  s i g h t  o f  d a n g e r  o r  
t h r e a t  t o  t h e  c h ic k s  r a t h e r  th a n  t h e  c h ic k s*  c a l l s #  I n t e n s i t y  o f  d e fe n se  
v a r i e d  w ith  t h e  am ount o f  f a m i l i a r i t y  th e  hen  had w ith  th e  "enem y" and
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t h e  c o m p le te n e s s  o f  t h e  b rood*  Hens g e n e r a l l y  c o u ld  n o t  re c o g n iz e  th e  
s i z e  o f  t h e i r  b ro o d .
1 9 . C h ick s  b e g a n  t o  le a v e  th e  b ro o d  a f t e r  e ig h t  w eeks, b u t  some 
w ere  s t i l l  w i th  th e  h e n  a f t e r  e le v e n  w eeks. Most young p ta rm ig a n  a p p e a r  
t o  r e q u i r e  some c lo s e  c o n ta c t  w ith  t h e i r  p a r e n t  o r  o th e r  p ta rm ig a n  f o r  
a t  l e a s t  a  few  w eeks a f t e r  i n i t i a l  in d e p e n d e n c e . I n to le r a n c e  o f  ju v e n i le  
b i r d s  b y  many a d u l t  p ta rm ig a n  was o b s e rv e d . Some m ales c l e a r l y  showed 
a g g r e s s iv e n e s s  when young a p p ro a c h e d  them  to o  c l o s e l y .
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